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PREFACE 

This document reports processing efforts on one task of a com- 
prehensive and continuing program of research in multlspectral remote 
sensing of the environment. The research is being carried out for 
NASA’s Lyndon B. Johnson Space Center, Houston, Texas, by the Environ- 
mental Research Institute of Michigan (ERIM) . The basic objective 
of this program is to develop remote sensing as a practical tool for 
obtaining extensive environmtntal infoimiation quickly and economically. 

The specific focus of the work reported herein is to supply a 
detailed listing of simulated Landsat wheat radiances as well as 
inband atmospheric and reflectance components of these radiances. 

These are initial synthetic values generated in support of LACIE 
research and development efforts. 

The research covered in this report was performed under Contract 
NAS9-14123 during the period 15 May 1975 to 14 May 1976. Dr. Andrew 
Potter (TF3) served as the NASA Contract Technical Monitor. At ERIM, 
work was performed within the Infrared and Optics Division, headed by 
Richard R. Legault, Vice-President of ERIM, in the Information Systems 
and Analysis Department, headed by Dr. Jon D. Erickson, Mr. Richard 
F. Nalepka, Head of the Multlspectral Analysis Section served as 
Principal Investigator. 

The authors wish to acknowledge the assistance of other members 
of the ERIM staff in addition to those cited above. Dr. R. E. Turner 
was consulted on the use and adaptation of his radiative transfer 
model. Dr. G. H. Suits was consulted on the use and adaptatd n of his 
vegetation bidirr ctlonal reflectance model. Mr, R. J. Kauth assisted 
in the specification of simulation parameters. Typing of this report 
and earlier materials was performed ably by Miss D. Dickerson. 
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SIMULATED LANDSAT IfflEAT RADIANCES AND RADIANCE COMPONENTS 

1 

INTRODUCTION 

This report is a supplement to the final report entitled "Wheat 
Signature Modeling and Analysis for Improved Training Statistics" [1]. 
The intent is to provide a complete listing of the initial set of syn- 
thetic data values generated in support of LACIE research and develop- 
ment efforts. These values include! 

(1) inband (Landsat) bidirectional reflectances for seven stages 
of wheat crop growth at a variety of viewing conditions; 

(2) inband (Landsat) atmospheric features for a variety of atmos- 
pheric conditions and viewing geometries; 

(3) Inband (Landsat) radiances corresponding to combinations of 
the above xAeat canopy and atmospheric conditions. 

The data are presented in nine appendices and are preceded by a 
discussion of the ERIM Multispectral System Simulation Model employed 
and the model parameters implemented in calculating the synthetic 
inbaud data values. Appendix A contains the computed reflectance 
values, Appendix B contains the computed atmospheric values, and Appen- 
dix C through Appendix I contain the simulated radiance values. 

2 

OBJECTIVE 

A need was recognized by NASA for an extensive and consistent set 
of synthetic Landsat data values and their various radiance components , 
for general use by members of the lACIE project team. Such data are of 
potential use in the development of various remote sensing systems and 
information extraction techniques and in solving specific problems of 
LACIE. Example uses and benefits are those of enabling analysts to 


1 
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(1) assess the relative Importance of the variety of factors affecting 
signals, (2) gain Insight Into the variability of training statistics 
In Landsat data, (3) Improve and extend analyses of field measurement 
data, (4) gain Insight on aspects of the signature extension problem and 
provide quantitative data to aid In developing solutions such as haze 
correction algorithms, (5) gain insight into the operation of alterna- 
tive classification techniques, such as the Delta Classifier [2], and 
(6) gain Insight and provide quantitative bases for developing data 
transformation procedures, such as the tasseled-cap transformation [3]. 

3 

APPROACH 

The capability required was that of simulating multlspectral 
scanner signals from wheat fields for a variety of ground and obser- 
vation conditions and parameters. At this initial stage, it was 
important to consider a wide range of conditions and generate a con- 
sistent set of simulated values. It was deemed desirable, since the 
basic capability existed, to carry out calculations at a relatively 
fine spectral interval, multiply by the relative spectral response 
functions of Landsat and integrate over wavelength to obtain effec- 
tive inband values, rather than approximating these by values at a 
single wavelength for each Landsat spectral band. 

Existing computer models developed at ERIM to compute vegetation 
canopy bidirectional reflectance and atmospheric radiative transfer 
characteristics were linked and a sensor submodel was added to form 
the ERIM Multlspectral System Simulation Model. Together, they pro- 
vide a capability to compute synthetic inband radiance and data values 
for a sensor (with specified characteristics and locations) vie\d.ng 
specified surface reflectors (for which bidirectional reflectance 
characteristics can be computed) through homogeneous, isotropic atmos- 
pheric media of specified characteristics under specified solar illumi- 
nation geometries (See Fig. 1) . 


2 









Jm 


FOnUERLY WILLOW RUN LADOnATOnieS. THE UNIVCnonV OF MICHIGAN 




Effective Landsat Inband values X'^ere calculated for each of the 
following three groups of quantities: 

(1) Inband atmospheric effects. Including values representing 
(a) direct solar Irradlance, (b) diffuse sky irradiance, 

(c) path transmittance, and (d) path radiance. 

(2) Inband reflectances, both (a) bidirectional reflectance for 
reflection of direct solar radiation, and 'b) diffuse reflec- 
tance for reflection of indirect solar radiation scattered by 
the atmosphere. 

(3) Sensor inband radiances that combine the reflectance and 
atmospheric effects calculations. 

The equations used for the simulation are discussed In Sec. 4, 
while Sec. 5 describes the crop canopy reflectance model and the 
radiative transfer model for atmospheric effects. The former section 
also presents the Landsat spectral characteristics which were simu- 
lated, while the latter section presents the model parameters used in 
simulating the signals arising from wheat fields at seven stages of 
growth throughout the growing season and a variety of atmospheric 
conditions . 


4 

SIMULATION EQUATIONS AND SENSOR RESPONSE FUNCTIONS 

The basic equation used for computing the spectral radiance L(X) 
at the satellite is: 


L(A) 

where 


1 


7T 


\ Direct 
E^ 

Direct 

diffuse 


irect diffuse ' ‘^Diffuse/ ^ Sath 
is the direct (solar) spectral irradlance, 
is the diffuse (sky) spectral irradlance. 
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and 


P_ . is the bidirectional spectral reflectance of 

the surface, relative to that of a perfect 
Lambertian surface, 

Pn^ff Lambertian (i.e., diffuse) spectral 

Dir ruse reflectance of the surface. 


is the spectral transmittance of the atmosphere, 


^Path 


is the spectral path radiance. 


These individual quantities also have varying degrees of dependence on 
the geometry of the situation, with the radiance itself depending on 
both the sun and view geometries. Of the spectral quantities in £q. 
(1) , all were computed with the Turner Radiative Transfer Model [4], 

except Pgijirect '^Diffuse were computed with the Suits' 

Canopy Reflectance Model [3]. Sec. 5 describes these models in 
greater detail. 

The effective inband radiance for Landsat Band i was obtained by 
integration, i.e., 


L 


i 


R^(X)L(X)dX 


( 2 ) 


where R^(X) is the relative spectral response function for Band i. 

The calculations were carried out with a spectral interval of 0.01 um 
and a summation of products to replace the continuous integration 
indicated in Eq. (2) . The Landsat spectral response curves [6] dis- 
played in Fig. 2 were digitized at the stated intervals and used in 
the simulation calculations. 

To obtain simulated Landsat signals, V^, one would multiply the 
effective inband radiance values by band calibration factors, i.e., 


WAVELENGTH, METERS x 10 


Motes: 


(1) All bands were normalized individually; Band 7 
values wera re-normalized to 1.0 at the wave- 
length of the peak, 

(2) Abscissa scale changes for Band ? from that 
used for Band 6. 


FIGURE 2. LANDSAT RELATIVE SPECTRAL RESPONSE [6] 
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The calibration factors found in the ERTS (landsat) Data Users Handbook 
[7] represent pre-launch measurements for Landsat-1. Optical changes 
are knovm to have talcen place shortly after the launch of LanJsat**!, 
but accurate measures of their effects on system calibration are not 
available. Since selected calculations with these standard factors 
did not yield values which compare well with actual Landsat data, syn- 
thetic Landsat data values were not generated for presentation in this 
supplement. 


5 

DESCRIPTION OF MODELS AND MODEL PARAMETERS USED 
IN THE SIMULATION 

Calculations of wheat canopy reflectances were made using the 
reflectance model developed by Dr. Gwynn Suits of ERIM [5], It was 
used to compute two spectral quantities. The first was the bidirec- 
tional reflectance of the canopy, expressed in dimensionless units 
relative to the bidirectional reflectance (1/n) of a perfect Lambertian 
(perfect diffuse) surface. This bidirectional reflectance applies to 
a surface’s reflection of direct sunlight toward the sensor. The 
second quantity computed was the diffuse reflectance or, more pre- 
cisely, the hemispherical-directional reflectance, i.e,, the fraction 
of incident radiation from a uniform hemispherical source (to approxi- 
mate diffuse sky irradlance) that is reflected into the view direction 
of the sensor by a Lambertian surface. 

The overall set of factors and levels used to generate the reflec- 
tance and atmospheric quantities is presented in Table 1. The 21 
wheat canopy structures simulated had physical characteristics as 
summarized in Table 2. In addition, three soil reflectance spectra 
obtained from Condit [8] were used in the calculations (See Fig, 3) . 
These correspond to his average soil reflectance spectrum and plus 
and minus one standard deviation from it. View angles corresponding 
to the nadir and ±6° (tox'/ard each side of the Landsat track) x-;ere 
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table 1. FACTORS AND LEVELS FOR SIMULATION 


WHEAT CANOPY 

REFLECTANCE 

CALCUIATIONS 

FACTOR 

NO. 

LEVELS 

LEVELS 

Stage of Maturity 

7 

See Table II 

Set of Spectral Properties 

1 

From ERIM 1:>'^5 Measurements 

Soil Reflectance 

3 

Condit Average and 4,1 Sigma 

Canopy Density 

3 

See Table II 

Sun Positions 

2 

For Each Period, for 38° 
and A6°N Latitude 

View Angles 

3 

Nadir, +6° 


ATMOSPHERIC FEATURE CALCULATIONS 

FACTOR 


NO. 

LEVELS 

LEVELS 

Background Albedo 

Spectrum 

3 

Bare, Green, Brown 

Haze Level 


3 

Hazy, Moderately Hazy, 
Clear 

Sun Positions 


2 

For Each Period, for 38° 
and 46°N Latitude 

View Angles 


3 

Nadir, ±6° 


TABLE 2. CHARACTERISTICS OF WHEAT CANOPIES 


CANOPY 

BASE 

NUMBER 

SIMULATION DATE 

STAGE OF GROWTH 

1 

Mid November 

Emergent 

2 

Mid April 

Jointing 

3 

Mid May 

Pre-heading 

(Boot) 

4 

End May 

Post-heading 

(Green) 

5 

Early June 

Senescing 

6 

Late June 

Ripe 

7 

Early July 

Harvested 


TOTAL 

PERCENT COVER, 
FOR DENSITY: 

GREEN LEAF 
AREA INDEX, 
FOR DENSITY; 

L0\1 

BASE 

HIGH 

LOW 

BASE 

HIGH 

3 

14 

25 

0.10 

0.52 

1.04 

11 

44 

69 

0.41 

2.06 

4.12 

40 

79 

96 

1.03 

3.13 

6.26 

43 

82 

97 

1.03 

3.13 

6.26 

27 

64 

84 

0.28 

0.92 

1.61 

14 

40 

59 

0 

0 

0 

7 

14 

23 

0 

0 

0 


REFLECTANCE 
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WAVELENGTH (Nanometers) 


FIGURE 3 . SOIL REFLECTANCE SPECTRA USED IN SIMULATION 
OF WHEAT CANOPY REFLECTANCES. (Soil spectra 
are based on the work of Condit [ 8 ] .) 
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simulated) as x^ell as sun angles for 38^ and 46^N latitude for each 
time period. A set of 63 different canopies » each viewed under six 

different viewing and illumination geometries, was simulated for a 
total of 378 cases. 

The spectral characteristics (transmittance and reflectance) of 
the various components of wheat (leaves, stems, and heads) were 
obtained from samples collected in Finney Co., Kansas, by an ERIM 
field team working under a Landsat follow-on contract (NAS5-22389 with 
the NASA Goddard Space Flight Center, Greenbelt, Md.) and measured 
with a laboratory instrument at ERIM, The structures assumed for the 
various growth stages were based largely on companion measurements by 
the ERIM field team, with reference being made to LACIE field measure- 
ment data. The high density canopies would be found only for the most 
healthy irrigated wheat fields in Kansas, while the more common, non- 
irrigated wheat fields would most likely fall between the low density 
and base density conditions. 

Calculations of four atmospheric spectral properties were made 
with the radiative transfer model, developed by Dr. Robert Turner of 
ERIM [4] , for sun positions and view geometries corresponding to 
those used for the canopy reflectance calculations. The quantities 
computed were both direct-solar and diffuse-sky spectral irradiance 
at the Earth’s surface, path spectral transmittance from the surface 
to the satellite sensor, and path spectral radiance as observed by the 
sensor. The optical thickness spectra assumed for the atmosphere in 
the calculations (Table 3 and Fig. 4) were those associated with Elter- 
man's standard atmospheres that are labeled by horizontal visual ranges 
of 4, IQ, and 23 km for hazy, moderately hazy, and clear conditions, 
respectively. The three background albedo spectra used for the, calcu- 
lations (Table 3 and Fig. 5) are representative of bare soil (average), 
a green vegetation canopy, and a sparse brown (harvested wheat) vege- 
tation canopy, respectively. Thus, for each sun position and view 
geometry, nine atmosphere cases were computed. 

11 
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TABLE 3. BACKGROUND REFLECTANCE SPECTRA AND ATMOSPHERIC OPTICAL 
THICKNESS SPECTRA USED IN THE CALCULATIONS 
OF ATMOSPHERIC FEATURES 


BACKGROUND REFLECTANCE OPTICAL THICKNESS 

(FOR INDICATED VISUAL RANGE) 


WAVELENGTH 

(Nanometers) 

BARE 

GREEN 

1L\RVESTED 

23 km 

10 km 

4 km 

400 

0.073 

0.018 

0.048 

0.682 

1.000 

1.640 

450 

0.097 

0.024 

0.072 

0.508 

0.792 

1.360 

500 

0.116 

0.030 

0.100 

0.422 

0.679 

1.190 

550 

0.152 

0.055 

0.140 

0.374 

0.600 

1.070 

600 

0.197 

0.040 

0.160 

0.334 

0,540 

0.960 

650 

0.220 

0.028 

0.200 

0.300 

0.476 

0.860 

700 

0.240 

0.090 

0.240 

0.262 

0.425 

0.790 

750 

0.258 

0.380 

0.280 

0.241 

0.390 

0.740 

800 

0.267 

0.400 

0.300 

0.226 

0.364 

0.695 

900 

0.279 

0.460 

0.340 

0.204 

0.326 

0.625 

1000 

0.299 

0.450 

0.360 

0.197 

0.300 

0.580 

1100 

0.300 

0.440 

0.380 

0.183 

0.288 

0.550 
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Then, the reflectance and atmospheric spectra were used with 
Eq. (1) to compute total radiance spectra at the satellite for 
378 X 9 == 3402 cases. 

Effective inband values were computed for each spectrum by multi- 
plying it by the Landsat relative response functions and integrating 
over the appropriate wavelength interval. These Inband values are 
presented in the appendices that follow. Concise summaries of these 
results and some initial analyses of them are presented in Ref, [1], 
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APPENDIX A 

LANDSAT INBAND REFLECTANCES 
Pages 17-33 
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*************** A*****«***********jt****************** ***«**«• ************* 
* • * 
* OUTPUT calculations from ERIH MULTISPECTHAL SVSTEH simulation model * 
A * 

» LANDSAT INBAND REFLECTANCES * 

A * 

********************************************* ************^*^*^^j^^j^******A 


WHEAT FIELD REFLECTANCE SIMULATIONS FOR SEVEN STAGES OF GROWTH. 
THREE DENSITIES, THREE SOIL BRIGHTNESSES, 

TWO LATITUDES, AND THREE VIEW ANGlFS 


***** 


OUTPUT calculations FROM ERIH MIILTISPFCTHAL SYSTEM SIMULATION MODEL ***** 
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Ci ^ 


SPECTRAL SYSTEM SIMULATION MODEL CALCULATIONS PROVIDE SYNTHETIC 
INBAND OAiA values FOR A SENSOR MITH SPECIFIED CHARACTERISTICS 
AND locations, FROM SURFACE REFLECTORS, FOR WHICH BIDIRECTIONAL 
REFLECTANCE CHARACTERISTICS ARE COMPUTED, AND WHICH ARE VIEWED 
THROUGH HQHOGtNEOUS, ISOTROPIC ATMOSPHERIC MEDIA OF SPECIFIED 
CHARACTERISTICS UNDER SPECIFIED SOLAR ILLUMINATION GEOMETRIES, 

EFFECTIVE INBAmO DATA VALUES CAN HE CALCULATED FUR EACH PF THE 
following three groups OF QUANTITIES; 


+ 

iGHnUP lOUANTlTY SlHULATEO lUf^IT nF lOUTPUH 

I t I measure IID I 

I ^ 

IATHOSPhERE KDDIHECT (INHAND5 I milliwatts/soch) l I 

I I IRRADIANCE I I I 

It III 

I IC2JOIFFU3E (INBAND) IHw/SQCM I 2 I 

I I IRRADIANCE I I I 

II III 

I l(3)PATH (INBAND) I DIMENSIONLESS I 3 I 

I I TRANSMITTANCE I | I 

II III 

I I (4)PATH RADIANCE (INBAND) I Mw/SOCH-STER I a I 

I — — — „_| 

IREFLECTANCE KllBIDIRECTIONAL (INBANO) I DIMENSIONLESS I 5 t 

I I Reflectance (relative to i i i 

I I THAT OF A perfect I I I 

I I LAMBERTIAN SURFACE) I I I 

II III 

I l{2)DIFFU3E (DIMENSIONLESS | b I 

I I reflectance CINBANO) I I I 

|. ...... •.... 4 ,... ......... ...... — 

■ SCANNER KDRAOIANCE (TNBAND) I Mvi/SDCM.STER | I 

ISY3TEM I (A) bidirectional ONLY I | 7 I 

(SIMULATION I (B) DIFFUSE INCLUDED 1 I B I 

II 1(1 

I l(2]SIGNAL amplitude (BAND 1DIGITAL COUNT | Q I 

I I CALIBRATION FACTORS GIVE I I I 

I I CUUNTS/UNIT*RADIAnC£) I I I 


I 


A 


***** OUTPUT calculations FROM ERIH MDLTISPECTRAL SVaTEH SIMULATION MODEL ***** 


PAGE 3 
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*** simulated spectral response for.,,. LANOSAT 

*** number op spectral bands ,,... 4 

*** spectral band limits and calibration; 

BAND NOMINAL EXTREMES 


I 0,500 TO 0,600 
S 0,600 TO 0.700 
3 0,700 TO O.SOO 
« 0,800 TO 1,100 


0.460 TO 0,640 
0.590 TO 0,760 
0,660 TO o.9ao 
0.790 TO 1,100 


micrometers 


calibration factors 

1.00000 
i .oonoo 
1,00000 
1,00000 


*** MINIMUM spectral interval ...0.010 micrometers 

*** definition of atmospheric and canopy parameters 

ICANOPV PARaMeTeRS( 


base canopy ('base*) 


1 

WHEAT, 

emergent 

MID 

NDV 

a 

WHEAT, 

JOINTING 

Mir> 

APR 

3 

wheat, 

PRE"HEaD 

MIP 

HAY 

4 

WHEAT, 

post-head 

Em 

may 

5 

WHEAT, 

SENESCING 

HID 

JUN 

6 

wheat. 

RIPE 

E^D 

JUW 

7 

WHEAT, 

HARVESTED 

EARLY JUL 


VIEW GEOMETRY 

6 DEG MESr-LOOKlNR 
0 NADIR 

6 EAST'-LOOKINC 


I key TO OUTPUT PARAMETERS! 

I LABEL OESCRlPTIljN 

ICASE.,., ..SEQUENTIAL CASE NUMBER 
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0.049 

0,314 

0a434 

259 

5 

4 

1 

1 

100 

0 

0 

0 

51 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0.045 

0.049 

0.313 

0,432 

260 

5 

4 

1 

1 

100 

0 

0 

0 

31 

0 

27 

148 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,048 

0,302 

0.417 

261 

5 

4 

1 

1 

100 

0 

0 

0 

31 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,048 

0.311 

0.430 

262 

6 

Q 

1 

1 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.034 

0.038 

0.287 

0.409 

263 

6 

4 

1 

1 

200 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.031 

0,034 

0.266 

0,384 

264 

6 

a 

1 

t 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

(1 

Q 

0 

0.034 

0.038 

0.287 

0,409 


***** OUTPUT CAUCUlATIUHS FROM FRI« hULTISPECTRAL SYSTtH SIMULATION MODEL ***** 


PAGE 10 
00; 13:3a oa«2l»76 


I I lATMO* I t 1 



1 


1 

canopy 

1 SPHERIC 

< 


VIEW 

1 

CANnpY 


\ 

TIME 

1 imband reflectances 



1 


1 PAHAMFTERS 

icharact 

-i 

GEOMETRY 

ICHaRACTERISTICSI 

AMD 


1 

(SPECTRAL 

band limits in NANQMErEKS) 


1 


1 




lERlSTlCSI 




1 




1 

PLACE 





o S 

C 


a 

S 

s 

r 

H 




V 

A 

3 

I 

V 

T 

G 


M 







h 


A 

P 

n 

F 

R 

□ 

0 

37 

IZ 

RZ 

CA 

XL 

XI 

xc 

xc 

L 

0 

D 

500 

600 

708 

BOO 


$ 

I 

3 

E 

I 


E 

PI 

PI 

UE 

E£ 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

in 

TO 

TO 

TtJ 


E 

D 

E 

C 

L 

3 

F 

TO 

DD 

NN 

WN 

LM 

TG 

U 

w 

R 

R 

T 

TH 

Y 

600 

700 

600 

1100 


26S 

5 

4 

1 

1 

200 

0 

0. 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

o.oab 

0.049 

0*335 

0*47b 

266 

5 

4 

1 

1 

20Q 

0 

0 

0 

29 

0 

13 

150 

0 

0 

0 

0 

0 

0 

0 

0*044 

0,048 

0,325 

0.062 

^ *id 

267 

5 

4 

1 

1 

200 

0 

0 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

o.oaa 

0*046 

0.333 

0,473 

d > 

2&6 

5 

4 

1 

1 

200 

•0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0*044 

0,048 

0.331 

0*470 


269 

5 

4 

1 

1 

200 

0 

0 

0 

31 

0 

27 

148 

0 

0 

0 

0 

0 

0 

0 

0,0'*3 

0,047 

0*321 

0,456 


270 

5 

4 

1 

1 

200 

0 

0 

0 

31 

6 

152 

142 

c 

0 

0 

0 

0 

0 

0 

0*043 

0.047 

0,329 

0,46B 

^ td 

271 

6 

4 

1 

2 

32 

0 

0 

0 

57 

6 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0,046 

0.0^6 

0.245 

0,316 


272 

6 

4 

1 

2 

32 

D 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.044 

0,05S 

0.231 

0.300 


273 

6 

4 

1 

2 

32 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.046 

0.056 

0.205 

0.316 


27'i 

5 

4 

1 

2 

32 

0 

0 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0,069 

0.086 

0.280 

0.350 


275 

5 

4 

1 

2 

32 

0 

0 

0 

29 

0 

13 

150 

0 

0 

0 

0 

0 

0 

0 

0.070 

0.084 

0.275 

0.341 


276 

5 

4 

X 

2 

32 

0 

0 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0,068 

0.085 

0,279 

0,353 


277 

5 

4 

1 

2 

32 

0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0,067 

0.084 

0,276 

0.352 


276 

5 

4 

1 

2 

32 

0 

0 

0 

31 

0 

27 

146 

0 

0 

0 

0 

0 

0 

0 

0,066 

0*086 

0,272 

0,344 


279 

5 

4 

1 

2 

32 

0 

0 

0 

31 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0,066 

0,083 


0*350 

ro 

260 

6 

4 

1 

2 

IQO 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0.038 

0,27g 

0*390 


261 

6 

4 

1 

2 

too 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.031 

0.035 

0.250 

0.364 


282 

6 

U 

1 

2 

ion 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0,038 

0,278 

0,390 


263 

5 

4 

1 

2 

loo 

0 

0 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0.046 

. o.osi 

G*32X 

0*445 


284 

5 

4 

1 

2 

too 

0 

0 

0 

29 

0 

13 

iSO 

0 

0 

0 

0 

0 

0 

0 

0,046 

0.050 

0.311 

0.431 


285 

5 

4 

1 

2 

lOO 

0 

0 

n 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0*045 

o.oso 

D.'320 

0.003 


286 

5 

4 

1 

2 

loo 

0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0*045 

0,049 

0,316 

0,441 


2B7 

5 

4 

1 

2 

100 

0 

0 

0 

31 

0 

27 

148 

0 

0 

0 

0 

0 

n 

0 

0,044 

0.049 

0,307 

0,426 


286 

5 

4 

1 

2 

too 

0 

0 

0 

31 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0,044 

0.C4B 

0.316 

0,439 


289 

6 

4 

1 

2 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0.038 

0,287 

0,410 


290 

6 

4 

1 

2 

200 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,031 

0.034 

0,267 

0.364 


291 

6 

4 

1 

2 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0.038 

0,287 

0.410 


292 

S 

4 

1 

2 

200 

0 

0 

0 

29 

b 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0,045 

0,049 

0,335 

0,476 


293 

5 

4 

1 

2 

200 

0 

0 

0 

29 

0 

13 

150 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,048 

0.325 

0.443 


294 

5 

4 

1 

2 

200 

0 

n 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0.044 

0,008 

0,333 

0,473 


295 

S 

4 

1 

2 

200 

0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0*044 

0.048 

0.331 

0.470 


296 

5 

a 

1 

2 

200 

0 

0 

0 

31 

0 

27 

148 

0 

0 

0 

0 

0 

0 

0 

0*043 

0,007 

0.321 

0,457 


297 

5 

4 

1 

2 

200 

0 

0 

0 

31 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0,043 

0.007 

0,330 

0,468 


298 

6 

4 

1 

3 

32 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0*053 

0.065 

0.275 

0,358 


299 

6 

4 

1 

3 

32 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,052 

0,065 

0.262 

0,341 


300 

6 

4 

I 

3 

32 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,053 

0.065 

0.275 

0.358 


301 

5 

4 

1 

3 

32 

0 

0 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0,o64 

0.105 

0,323 

0.407 


302 

5 

4 

I 

3 

32 

0 

0 

0 

29 

0 

13 

ISO 

0 

0 

0 

0 

0 

0 

D 

0,086 

0.109 

0.320 

0,402 


303 

5 

4 

1 

3 

52 

0 

0 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0.063 

0.104 

0.321 

0,405 


304 

5 

4 

1 

3 

52 

0 

0 

0 

3t 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0.081 

0.102 

0.319 

0,003 


305 

5 

4 

1 

3 

32 

0 

0 

0 

31 

0 

27 

146 

0 

0 

0 

0 

0 

0 

0 

0.083 

0.106 

0.315 

0,398 


306 

5 

4 

1 

3 

32 

0 

0 

0 

3t 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0.080 

U.lOl 

0,317 

0,001 


307 

6 

4 

1 

3 

100 

0 

0 

G 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0.034 

0.038 

0.282 

0.396 


306 

6 

4 

1 

3 

loo 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.O3L 

0,035 

0,261 

0,371 


***** OUTPUT calculations from EHIH MULTISPECTRAL SYSTfeH SIMULATION MODEL ***** 


PACE U 
OOU3>34 04-21-76 


t I IAThO- I I t I 

I I CANOPY I spheric I VIEW ( CANOPY I TIME I INBANO REFLECTANCES 

I I PARAMETERS )CHARACT-I GEOMETRY I CHARACTERISTICS I AND I (SPECTRAL BAND LIMITS IN NANOMETERS) 

I I lERlSTICSI I I PLACE I 


«*w*««* 

c 


n 

s 

«••• 

5 

0 

B 


««■«* 

mmm9 

WM* 

V 

A 

3 

*-^*-** 

I 

■■ 

V 

T 

G 


H 






A 


A 

p 

0 

£ 

R 

a 

0 

8z 

IZ 

RZ 

CA 

XU 

XI 

xc 

xc 

u 

0 

D 

soo 

600 

700 

eoo 

3 

I 

3 

£ 

I 

N 

E 

PI 

PI 

UE 

EE 

El 

AN 

1 

E 

V 

V 

A 

N 

A 

70 

TD 

TO 

TH 

F 

D 

E 

C 

u 

5 

F 

TO 

DO 

NN 

m 

LH 

TG 

u 

N 

R 

R 

T 

TH 

Y 

600 

700 

800 

iJOO 

309 

6 

4 

1 

3 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

y 

0 

0 

0 

0.034 

0.038 

0,282 

0,396 

310 

5 

4 

1 

3 

too 

0 

0 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0,047 

0.051 

0.327 

0.454 

311 

5 

4 

1 

3 

100 

0 

0 

0 

29 

0 

13 

ISO 

0 

0 

0 

0 

0 

0 

0 

0.046 

0.051 

0,318 

0,442 

312 

5 

4 

1 

3 

100 

0 

0 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0.046 

0,050 

0,325 

0,452 

3i3 

5 

0 

1 

3 

100 

0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0,04a 

0,050 

0,323 

0,450 

3H 

5 

4 

1 

5 

100 

0 

0 

0 

31 

0 

27 

148 

0 

0 

0 

0 

0 

0 

0 

0,045 

0,049 

0,313 

0,437 

3l5 

5 

4 

1 

3 

too 

0 

0 

0 

31 

6 

152 

142 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,049 

0.322 

0,446 

3l6 

6 

4 

1 

3 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0.036 

0,287 

0.410 

317 

6 

4 

1 

3 

200 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,031 

0,054 

0,267 

0.384 

3ia 

6 

4 

1 

3 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,034 

0.038 

0.287 

0,410 

319 

5 

4 

1 

3 

200 

0 

0 

0 

29 

6 

13 

156 

0 

0 

0 

0 

0 

0 

0 

0,045 

0.049 

0.336 

0,476 

320 

5 

4 

1 

3 

200 

0 

0 

0 

29 

0 

13 

150 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,048 

0.326 

0,463 

321 

5 

4 

1 

3 

200 

0 

0 

0 

29 

6 

166 

144 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,046 

0,334 

0,474 

322 

5 

4 

1 

3 

200 

0 

0 

0 

31 

6 

27 

153 

0 

0 

0 

0 

0 

0 

0 

0,044 

0,048 

0,332 

0,471 

323 

5 

4 

1 

3 

200 

0 

0 

0 

31 

0 

27 

146 

0 

0 

0 

0 

0 

0 

0 

0.043 

0,047 

0.32i 

0,457 

324 

5 

4 

1 

3 

200 

0 

0 

0 

31 

6 

152 

U2 

0 

0 

0 

0 

0 

0 

0 

0,043 

0,047 

0,330 

0,469 

325 

6 

5 

1 

1 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O.OSl 

0,073 

0,170 

0,219 

326 

6 

5 

1 

1 

30 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.04B 

0,071 

0,159 

0,E05 

327 

6 

5 

1 

1 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.051 

0,073 

0.170 

o.ai9 

328 

5 

5 

1 

1 

30 

0 

0 

0 

28 

6 

1! 

156 

0 

0 

0 

0 

0 

0 

0 

0.069 

0.102 

0.199 

0,248 

329 

5 

5 

1 

1 

30 

0 

0 

0 

28 

0 

11 

151 

0 

0 

0 

0 

0 

0 

0 

0,069 

0.102 

0.194 

0,242 

330 

5 

5 

1 

1 

30 

0 

0 

0 

28 

6 

168 

145 

0 

0 

0 

0 

0 

0 

0 

0,068 

0,009 

0.195 

0,245 

331 

5 

5 

1 

1 

30 

0 

0 

0 

51 

b 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0.06S 

0.100 

0,197 

0,247 

332 

5 

5 

1 

1 

30 

0 

0 

0 

31 

0 

25 

146 

0 

0 

0 

0 

0 

0 

0 

0,068 

0.100 

0,192 

0,240 

333 

5 

5 

1 

1 

30 

0 

0 

0 

31 

6 

154 

143 

Q 

0 

0 

0 

0 

0 

0 

0,066 

0,098 

0,190 

0.243 

334 

6 

5 

1 

1 

loo 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.039 

0.049 

0,209 

0,299 

335 

6 

5 

1 

1 

100 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,036 

0,045 

0,19(1 

0,274 

336 

6 

5 

1 

1 

100 

0 

0 

0 

57 

6 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0,039 

0,0«9 

0,209 

0,299 

337 

5 

5 

1 

1 

too 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0.056 

0,070 

0,241 

0,334 

338 

5 

5 

1 

1 

too 

0 

0 

0 

28 

0 

11 

151 

0 

0 

0 

0 

0 

n 

0 

0,055 

0,069 

0.231 

0,320 

339 

5 

5 

1 

1 

too 

0 

0 

0 

28 

6 

166 

145 

0 

0 

0 

0 

0 

0 

0 

0,054 

0,068 

0,237 

0,330 

340 

5 

5 

1 

1 

100 

0 

D 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0,054 

0.069 

0,238 

D,33l 

341 

5 

5 

1 

1 

100 

0 

0 

0 

31 

0 

25 

148 

0 

0 

0 

0 

0 

0 

0 

0.053 

0.067 

0,228 

0,316 

342 

5 

5 

1 

1 

loo 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

O.053 

0.066 

0,235 

0.327 

343 

6 

5 

1 

1 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.039 

0,046 

0,229 

0,341 

304 

6 

5 

1 

1 

175 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,035 

0.043 

0,210 

0,315 

345 

6 

5 

1 

1 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.039 

0,048 

0.229 

0,341 

346 

5 

5 

1 

1 

175 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0.053 

0.064 

0.266 

0,366 

347 

5 

5 

1 

1 

175 

0 

0 

0 

28 

0 

11 

151 

0 

0 

0 

0 

0 

0 

0 

0.052 

0.063 

0.256 

0,371 

346 

5 

5 

1 

1 

175 

0 

0 

0 

28 

6 

168 

145 

0 

0 

0 

0 

0 

0 

0 

0,052 

0.062 

0.263 

0,382 

349 

5 

5 

1 

1 

175 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0,052 

0.063 

0.263 

0,363 

350 

5 

5 

1 

1 

175 

0 

0 

0 

31 

0 

25 

148 

0 

0 

0 

0 

0 

0 

0 

0,051 

0,061 

0,253 

0,367 

351 

5 

5 

1 

1 

175 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

o.oso 

^.061 

0 . 26 n 

0,379 

352 

6 

5 

1 

2 

30 

0 

n 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.068 

0.096 

0,207 

0,262 


***«« OUTPUT CALCULiTIUNS FROM ERTM mijlTISPECTRAL SV3TEH SIMULATION MODEL ***** 


PAGE 12 
0U>t3;34 oa-2l*76 


I I IATMO- « I II 

I I CAWnpV ISPhERIC I VIEW I CANOPY I TtMF I IMHAND REFLECTANCES 

I I PARAMETERS ICHaRACT-I GEOMETRY I CHARACTERISTICS! AND I fSPECTRAL BAND LIMITS IN NANOMETERS) 

I I IERISTICSI 1 I PLACE I 


c 


6 

3 

s 

0 

H 




V 

A 

S 

I 

V 

T 

G 


p 






A 


A 

P 

0 

E 

R 

n 

n 

32 

IZ 

RZ 

CA 

XL 

XI 

xt 

xt 

L 

a 

D 

Son 

600 

700 

BOO 

3 

I 

3 

E 

I 

N 

E 

PI 

PI 

OF 

FE 

El 

AN 

1 

E 

V 

V 

A 

N 

A 

TD 

TO 

TO 

TO 

E 

D 

£ 

C 

u 

S 

F 

TO 

DO 

tiK 

WH 

LH 

TG 

U 

rt 

R 

R 

T 

TH 

Y 

600 

700 

BOO 

1100 

355 

6 

5 

1 

2 

30 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0«066 

0,095 

0,197 

0,250 

354 

6 

5 

1 

2 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,068 

0.096 

0,207 

0,262 

355 

5 

5 

1 

2 

30 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0,09fl 

0.139 

0.250 

0,307 

356 

5 

5 

1 

2 

30 

0 

0 

0 

28 

0 

11 

151 

0 

0 

0 

0 

0 

0 

0 

0,099 

0,141 

0,247 

0,303 

357 

5 

5 

1 

2 

30 

0 

0 

0 

28 

6 

I6S 

145 

0 

0 

0 

0 

0 

0 

0 

0.096 

0.137 

0,247 

0,304 

353 

5 

5 

1 

2 

30 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0.096 

0.136 

0,247 

0.304 

359 

5 

5 

1 

2 

30 

0 

0 

0 

31 

0 

25 

146 

0 

0 

0 

0 

0 

0 

0 

0.097 

0.138 

-0,244 

0.299 

360 

5 

5 

1 

2 

30 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

0.094 

0.134 

0.244 

0,301 

36i 

6 

5 

1 

2 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.040 

0.050 

0.213 

0.307 

36a 

6 

5 

1 

2 

loo 

0 

0 

0 

57 

0 

0 

U 

0 

0 

0 

0 

0 

0 

0 

0,036 

0.046 

0,195 

0.2S2 

363 

6 

5 

1 

2 

too 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,040 

0,050 

0.213 

0.307 

364 

5 

5 

1 

2 

100 

0 

0 

0 

2R 

6 

11 

156 

. 0 

0 

0 

0 

0 

0 

0 

0,059 

0,075 

0,250 

0,347 

365 

S 

5 

1 

2 

loo 

0 

0 

0 

28 

0 

11 

151 

0 

0 

O' 

0 

0 

0 

0 

0.058 

0,074 

0.24! 

0,334 

366 

5 

5 

I 

2 

loo 

0 

0 

0 

2B 

6 

166 

145 

0 

0 

0 

0 

0 

0 

0 

0,057 

0.072 

0,246 

0,343 

367 

5 

5 

1 

2 

100 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0,057 

0,072 

0,246 

0.344 

368 

5 

5 

1 

2 

loo 

0 

D 

0 

31 

C 

25 

146 

0 

0 

0 

0 

0 

0 

0 

0,056 

0.072 

0,237 

0.330 

369 

5 

5 

1 

2 

too 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

G 

0 

0 

0 

0,055 

O.C70 

0.243 

0.540 

370 

6 

5 

1 

2 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,039 

0.046 

0,23o 

0,342 

37J 

6 

5 

1 

2 

175 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,035 

0,043 

0.211 

0,316 

372 

6 

5 

1 

2 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.039 

0,048 

0,230 

0,342 

373 

s 

5 

1 

2 

175 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0,053 

0.065 

0.267 

0,386 

374 

5 

5 

1 

a 

175 

0 

0 

0 

28 

0 

u 

151 

0 

0 

0 

0 

0 

0 

0 

0.052 

0.063 

0.257 

0,373 

375 

5 

5 

i 

2 

175 

0 

0 

0 

28 

6 

166 

145 

0 

0 

0 

0 

0 

0 

0 

0.052 

0,063 

0,264 

0,364 

376 

5 

5 

1 

2 

175 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0,052 

0,063 

0,264 

0,3B5 

377 

5 

5 

1 

2 

175 

0 

0 

0 

31 

0 

25 

146 

0 

0 

0 

0 

0 

0 

0 

0,051 

0,062 

0,254 

0,369 

378 

5 

5 


2 

175 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

0.051 

0.061 

0,261 

0.361 

379 

6 

5 

1 ' 

3 

30 

0 

0 

0 

S7 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O.OBS 

0,119 

0,245 

0,309 

360 

6 

5 

1 

3 

30 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,064 

0.119 

0,236 

0,297 

361 

6 

5 

1 

3 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0S5 

0,119 

0.245 

0,309 

362 

5 

5 

1 

3 

30 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0,126 

0,177 

0,304 

0,370 

363 

5 

5 

1 

3 

30 

0 

0 

0 

26 

0 

11 

151 

0 

0 

0 

0 

0 

0 

0 

0,129 

0,181 

0,303 

0,367 

364 

5 

5 

1 

3 

30 

0 

0 

0 

28 

6 

168 

145 

0 

0 

0 

0 

0 

0 

0 

0,124 

0,175 

0.301 

0,366 

385 

S 

5 

1 

3 

30 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0.123 

0,173 

0,300 

0,366 

366 

5 

5 

1 

3 

30 

0 

0 

0 

31 

0 

25 

148 

0 

0 

0 

0 

0 

0 

0 

0.126 

0.177 

0,299 

0,363 

367 

5 

5 

1 

3 

30 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

0.122 

0,171 

0,297 

0,362 

368 

6 

5 

1 

3 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.040 

0,051 

0,217 

0.315 

389 

6 

5 

1 

3 

ion 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,037 

0.047 

0,200 

0,292 

390 

6 

5 

1 

3 

loo 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.040 

0,051 

0.217 

0.315 

391 

5 

5 

1 

3 

too 

0 

0 

0 

28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0.061 

0.079 

0,259 

0,361 

592 

5 

5 

X 

3 

100 

0 

0 

0 

26 

0 

11 

151 

0 

0 

0 

0 

0 

0 

Q 

0.062 

0,079 

0.251 

0,350 

393 

5 

5 

X 

3 

100 

0 

0 

0 

28 

6 

166 

145 

0 

0 

0 

0 

0 

0 

0 

0,060 

0.076 

0.25S 

0.357 

394 

5 

5 

1 

3 

loo 

0 

0 

0 

31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

0.060 

0,076 

0,255 

0.357 

395 

5 

5 

1 

3 

ion 

0 

0 

0 

51 

0 

25 

14B 

0 

0 

0 

0 

0 

0 

0 

0,059 

0.076 

0,247 

0.346 

396 

5 

5 

1 

3 

100 

0 

0 

0 

31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

0.05R 

0,074 

0.25? 

0,353 


PAGE 13 

«**AA OUTPUT calculations FBOM ERIH HULTISPECTRAL STSTEH SIHuLATjON MODEL ***** 00»13 j34 04-21-76 


04 

o 


t I I ATHO. I I t I 
I I CANOPY I spheric I VIEW I CANOPY t TIME 1 
I I parameters ICHARACT-I GEOMETRY tCHARACTERlSTlCSI AND I 
» I tERISTICSI I I place I 


IN8AN0 reflectances 
(SPECTRAL BAND LIMITS IN NANOMETERS) 


c 


3 

S 

D 

B 

***»« 


-M** 

V 

A 

S 

I 

V 

T 

G 


h 






A 

A 

P 

n 

E 

R 

0 

0 sz 

IZ 

9Z 

CA 

XL 

XI 

xc 

xc 

L 

0 

G 

Soo 

600 

700 

600 

S I 

S 

t 

I 

N 

E 

Pi 

PI UE 

EE 

El 

AN 

1 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 

E D 

E 

C 

L 

3 

F 

TD 

DD NN 

m 

LH 

TG 

U 

n 

R 

R 

T 

TH 

Y 

600 

700 

600 

1100 

397 6 

5 

1 

3 

17S 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,039 

0.006 

0,230 

0.303 

39S ‘6 

5 

1 

3 

175 

0 

0 

0 57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,035 

0^043 

0,211 

0,316 

399 6 

5 

1 

3 

175 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.039 

0,048 

0,230 

0,343 

aoo 5 

5 

1 

3 

175 

0 

0 

0 28 

6 

11 

156 

0 

0 

0 

0 

0 

0 

0 

0,054 

0,065 

0.268 

0.390 

«0l 5 

5 

1 

3 

175 

0 

0 

0 28 

0 

11 

151 

0 

0 

0 

0 

0 

0 

0 

0,053 

0,064 

0.259 

0,376 

ao2 5 

5 

1 

3 

175 

0 

0 

0 as 

6 

168 

145 

0 

0 

0 

0 

0 

0 

0 

0,052 

0,063 

0,265 

0,386 

«03 S 

5 

1 

3 

175 

0 

0 

0 31 

6 

25 

154 

0 

0 

0 

0 

0 

0 

0 

o.osa 

0,064 

0^265 

0,367 

409 5 

5 

1 

3 

175 

0 

0 

0 31 

0 

25 

148 

0 

0 

0 

0 

0 

0 

0 

0.051 

0,062 

0*255 

0.372 

aos 5 

5 

1 

3 

175 

0 

0 

0 31 

6 

154 

143 

0 

0 

0 

0 

0 

0 

0 

0,051 

0.062 

0,26p 

0.383 

a06 6 

6 

1 

1 

30 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.072 

0,118 

0,155 

0.167 

fl07 6 

6 

1 

1 

30 

0 

0 

0 57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,070 

0.110 

0.149 

0,179 

408 6 

6 

1 

1 

30 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,072 

0,116 

0.155 

0.167 

409 5 

6 

1 

1 

30 

0 

0 

0 29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0.0B9 

0,142 

0.162 

0,216 

410 5 

6 

1 

1 

30 

0 

0 

0 29 

0 

9 

ISO 

0 

0 

0 

0 

0 

0 

0 

0.087 

0.139 

0,179 

0,211 

411 5 

6 

1 

1 

30 

0 

0 

0 29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0.065 

0.137 

Of 177 

0,211 

4ia s 

6 

1 

1 

30 

0 

0 

0 31 

6 

24 

IS4 

0 

0 

0 

0 

0 

0 

0 

0,088 

0,141 

Of IBI 

0,215 

4l3 5 

6 

1 

1 

30 

0 

0 

0 31 

0 

24 

1116 

0 

0 

0 

0 

0 

0 

0 

0,066 

0.136 

0,177 

0,210 

414 5 

6 

1 

1 

30 

0 

0 

0 31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,084 

0,136 

0^176 

0,209 

415 6 

6 

1 

1 

too 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.065 

0,105 

0,145 

0,164 

416 6 

6 

1 

1 

100 

0 

0 

0 57 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0,060 

0.096 

0,133 

0,168 

417 6 

6 

1 

1 

100 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.065 

0,105 

0.145 

0,164 

418 5 

6 

1 

1 

100 

0 

0 

0 29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0,093 

0.107 

0,197 

0,245 

419 5 

6 

1 

1 

100 

0 

0 

0 29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0.090 

0.101 

0,169 

0,234 

4E0 5 

6 

1 

1 

loo 

0 

0 

0 29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0.066 

0,137 

0,186 

0,232 

421 5 

6 

1 

1 

100 

0 

0 

0 31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0,092 

0.100 

0.194 

0,241 

422 5 

6 

1 

1 

loo 

0 

0 

0 31 

.0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0,086 

0.136 

0,166 

0,230 

423 5 

6 

1 

1 

100 

0 

0 

0 31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,065 

0.135 

0,183 

0,229 

424 6 

6 

1 

1 

175 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,067 

0.106 

0,147 

0.187 

425 6 

6 

1 

1 

175 

0 

0 

0. 57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.061 

0,096 

0,133 

0.170 

426 6 

6 

1 

1 

175 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.067 

0,106 

0,147 

0.187 

427 5 

6 

1 

1 

175 

0 

0 

0 29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0.096 

0.109 

0,201 

0.2S1 

428 5 

6 

1 

1 

175 

0 

0 

0 29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0,092 

0.102 

0,19l 

0,239 

429 5 

6 

1 

1 

175 

0 

0 

0 29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0.066 

0.137 

0,167 

0,237 

430 5 

6 

1 

1 

175 

0 

0 

0 31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0,090 

0.146 

0,197 

0,247 

431 5 

6 

1 

1 

175 

0 

0 

0 31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0,090 

0.138 

0,187 

0.234 

432 5 

6 

1 

1 

175 

0 

0 

0 31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,066 

0.13« 

0,184 

0,232 

433 6 

6 

1 

2 

50 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,105 

0,163 

0,206 

0,245 

434 6 

6 

1 

2 

30 

0 

0 

0 57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.100 

0.160 

0,203 

0,238 

435 6 

6 

1 

2 

30 

0 

0 

0 57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.105 

0.163 

0,20b 

0,245 

436 5 

6 

1 

2 

SO 

0 

0 

0 29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0.133 

0.201 

0,249 

0,287 

437 5 

6 

1 

2 

30 

0 

0 

0 29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0.132 

0.200 

0,246 

0,284 

438 S 

6 

1 

2 

30 

0 

0 

0 29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0,129 

0,196 

0.243 

0,281 

439 5 

6 

1 

2 

50 

0 

0 

0 31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0.151 

0,199 

0,246 

0,285 

440 5 

6 

1 

2 

30 

0 

0 

0 31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0.131 

0,197 

0,244 

0,282 




PftfiE \U 


OUTPUT CALCULATtON3 FROM ERTH MULTI SPFCTR&L SYSTEM SIMULATION rtODEl ***** 00ll3*5a 0a«21.76 


I t I ATM']- I I II 

I I CANOPY I8PHERIC I VIEM I CANOPY r TIME I JNBANO KEFLECTANCFS 

I I PARAMETERS ICHARACT**» GEOMETRY I CHARACTFRT3TICS I AND \ (SPECTRAL BAND LiMITS iN NANOMETERS) 

* I lERlSTlCSt t I PLACE I 


c 

n 

s 

3 

D 

P 

■ a — ■ 



• aai 

V 

A 

3 

I 

V 

T 

G 


N 






A 

A 

p 

n 

E 

R 

0 

n 

37 

rz 

RZ 

CA 

XL 

XI 

xc 

xc 

L 

[J 

0. 

500 

600 

700 

800 

S I 

S 

E 

I 

N 

E 

Pi 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 

E 0 

E 

C 

L 

S 

F 

TD 

DO 

NN 

WN 

LM 

TQ 

U 

h 

R 

R 

T 

TH 

Y 

600 

700 

BOO 

1100 

ijai 5 

6 

1 

2 

30 

0 

0 

0 

31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0.128 

0,194 

0,241 

0,279 

«oa 6 

6 

i 

2 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,070 

0.113 

0,157 

0.199 

403 6 

6 

1 

2 

100 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0.066 

0,105 

0,146 

0.165 

444 6 

6 

i 

2 

loo 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.070 

0,113 

0,157 

0,199 

445 5 

6 

1 

2 

loo 

0 

0 

0 

29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0.107 

0.167 

0.222 

0,276 

446 5 

6 

1 

2 

ion 

0 

0 

0 

29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0.105 

0,163 

0.216 

0,267 

447 5 

6 

i 

2 

loo 

0 

0 

0 

29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0,100 

0.157 

0,21i 

0,263 

44B 5 

6 

l 

2 

loo 

0 

0 

0 

31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0,105 

0,163 

0.210 

0,270 

449 5 

6 

1 

2 

loo 

0 

0 

0 

31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0,102 

0.159 

0.212 

0,262 

450 5 

6 

t 

2 

100 

0 

0 

0 

31 

b 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,090 

0.153 

0,207 

0,258 

451 6 

6 

1 

2 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0.067 

0.107 

0»149 

0.191 

452 6 

6 

1 

2 

175 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.062 

0.096 

0.136 

0.175 

453 6 

6 

1 

2 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,067 

0,107 

0.149 

0,191 

454 5 

6 

1 

2 

175 

0 

0 

0 

29 

b 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0,100 

0.154 

0.200 

0.262 

455 5 

6 

I 

2 

175 

0 

0 

0 

29 

0 

9 

150 

0 

0 

0 

Q 

0 

0 

0 

0,096 

0.148 

0.200 

0.251 

456 5 

6 

1 

2 

175 

0 

0 

0 

29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0,092 

0.143 

0,195 

0.247 

457 5 

6 

1 

2 

175 

0 

0 

0 

31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0,090 

0.151 

0.204 

0,256 

450 5 

6 

1 

2 

175 

0 

0 

0 

51 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0.094 

0,144 

0.195 

0,245 

459 5 

6 

1 

2 

175 

0 

0 

u 

31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,009 

0,140 

0,191 

0,242 

460 6 

6 

i 

3 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,139 

0,209 

0.26? 

0,305 

461 6 

6 

1 

3 

30 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.138 

0,207 

0.25b 

0,299 

462 6 

6 

1 

3 

30 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0.139 

0,209 

0,26? 

0,305 

463 5 

6 

1 

3 

30 

0 

0 

0 

29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0,177 

0,260 

0,317 

0,361 

464 5 

6 

1 

3 

30 

0 

0 

0 

29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0.178 

0,261 

0.316 

0,360 

465 5 

6 

1 

3 

30 

0 

0 

0 

29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0,174 

0,256 

0.311 

0,355 

466 S 

6 

1 

3 

30 

0 

0 

0 

31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0,175 

0.250 

0,314 

0,356 

467 5 

6 

1 

3 

30 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0,176 

0,256 

0.315 

0,356 

460 5 

6 

1 

3 

30 

0 

0 

0 

31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,172 

0.253 

0,300 

0,353 

469 6 

6 

t 

3 

loo 

0 

0 

0 

57 

b 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.076 

0.J22 

0,169 

0,216 

470 6 

6 

i 

3 

loo 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,072 

0.11b 

0.159 

0,203 

471 6 

6 

i 

3 

loo 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.076 

0.122 

0.169 

0,216 

472 5 

6 

X 

3 

loo 

0 

0 

0 

29 

6 

9 

156 

0 

0 

0 

0 

0 

0 

0 

0,121 

0.107 

0,249 

0,30B 

475 5 

6 

1 

3 

100 

0 

0 

0 

29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

0 

0.120 

0.105 

0,245 

0,303 

474 5 

6 

1 

3 

loo 

0 

0 

0 

29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0.114 

0,177 

0,230 

0,296 

475 5 

6 

1 

3 

loo 

0 

0 

0 

31 

6 

24 

154 

0 

0 

0 

0 

0 

0 

0 

0.118 

0.1B2 

Q.24a 

0,302 

476 5 

6 

1 

3 

loo 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0.117 

0.100 

0.239 

0,296 

477 5 

6 

1 

3 

loo 

0 

0 

0 

31 

6 

155 

143 

0 

0 

0 

0 

0 

0 

0 

0,111 

0.173 

0.23? 

0.290 

470 6 

6 

X 

3 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,060 

0.100 

O.lSl 

0.195 

479 6 

6 

X 

3 

175 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,063 

0,099 

0.139 

0,180 

480 6 

6 

X 

5 

175 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.060 

0,106 

0.151 

0,195 

461 5 

6 

X 

3 

175 

0 

0 

0 

29 

b 

9 

156 

0 

0 

0 

0 

0 

0 

0 

o.loa 

0.160 

0,217 

0,273 

402 5 

6 

X 

3 

175 

n 

0 

0 

29 

0 

9 

150 

0 

0 

0 

0 

0 

0 

Q 

O.tOl 

0.155 

0.210 

0,264 

403 5 

6 

1 

3 

175 

0 

0 

0 

29 

6 

170 

144 

0 

0 

0 

0 

0 

0 

0 

0,l»95 

0.149 

0.203 

0,259 

404 b 

G 

1 

5 

175 

0 

0 

0 

31 

b 

24 

154 

n 

0 

0 

0 

0 

0 

0 

0.1<M 

0.156 

0.21? 

0,267 


UUTPUT calculations from tRIM mULTISHECTHAL system SlMuLATjn»i MODEL ***** 


PAGE 15 
00113x34 04*2l**76 


I I lATHO- I I \ \ 

I r CANOPY I3PHERIC I VlfcW I CANOPY 1 TIME i INHAND REFLECTANCES 

P I parameters ICHaRACT-P geometry PCHARACTERISTICSP and I (SPECTRAL BAND LIMITS IN NANOMETERS) 

P I PERISTICSf P P place P 


c 


¥^mmm 

B 

s 

1*01 

8 

0 

mmm 

6 




■ *«M 

V 

A 

3 

VHP In* 

I 

V 

T 

G 

■P 

M 

tapp« 





A 


A 

p 

0 

E 

R 

0 

0 

3Z 

IZ 

RZ 

CA 

XL 

XI 

xc 

xc 

1 

u 

D 

500 

600 

700 

800 

5 

1 

3 

£ 

I 

N 

E 

pi 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 

E 

D 

E 

C 

1 

3 

F 

TD 

DD 

NN 

WN 

LM 

TG 

U 

M 

R 

R 

T 

TH 

Y 

600 

700 

800 

1100 

485 

5 

6 

1 

3 

175 

0 

0 

0 

31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0,096 

0.151 

0i204 

0,258 

4B6 

5 

6 

1 

3 

175 

0 

0 

0 

31 

6 

155 


0 

0 

0 

0 

0 

0 

0 

0,093 

0,145 

0,190 

0.253 

4B7 

6 

7 

1 

1 

50 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.076 

0.125 

0,16} 

0,192 

ass 

6 

7 

1 

1 

50 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,075 

0.123 

0,157 

0,187 

A89 

6 

7 

1 

1 

50 

0 


0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.076 

0,125 

0.161 

0,^92 

490 

5 

7 

1 

I 

50 

0 

r 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0.086 

0,139 

0,175 

0,206 

491 

5 

7 

1 

1 

50 

0 

0 

0 

29 

0 

10 

150 

0 

0 

0 

0 

0 

0 

0 

0,085 

0,137 

0,173 

0,203 

492 

5 

7 

1 

1 

50 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

o.OBa 

0.136 

0.172 

0,203 

493 

5 

7 

1 

1 

50 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0.0S5 

0,138 

0.174 

o.aos 

494 

5 

7 

1 

1 

50 

0 

0 

0 

31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0,084 

0,136 

0.172 

0.202 

495 

5 

7 

1 

1 

50 

0 

0 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0.034 

0,135 

0,171 

0,202 

496 

6 

7 

1 

1 

100 

0 

0 

0 

57 

b 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,071 

0,118 

0,159 

0,197 

497 

6 

7 

1 

1 

loo 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,068 

0,114 

0,152 

0.168 

498 

6 

7 

1 

i 

loo 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,071 

0,118 

0,159 

0,197 

499 

5 

7 

1 

I 

loo 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0,087 

0.141 

0,185 

0.221 

500 

5 

7 

1 

1 

loo 

0 

0 

0 

29 

0 

to 

150 

0 

0 

0 

0 

0 

0 

0 

o.oas 

0.138 

0,179 

0,216 

sol 

5 

7 

1 

1 

iOO 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

0.064 

0,136 

0,17H 

0,216 

502 

5 

7 

1 

1 

loo 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

c 

0 

0 

0 

0,086 

0,140 

0.162 

0.220 

503 

5 

7 

1 

1 

100 

0 

0 

0 

31 

0 

24 

148 

0 

0 

0 

0 

0 

0 

0 

0,064 

0,137 

0,178 

0.214 

504 

5 

7 

1 

1 

100 

0 

n 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0,083 

0.135 

0,177 

0,214 

505 

6 

7 

1 

I 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,064 

0,110 

0.158 

0,209 

506 

6 

7 

1 

1 

200 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,060 

0,103 

0.147 

0,194 

507 

6 

T 

1 

i 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,064 

0,110 

0.158 

0,209 

50B 

5 

7 

1 

1 

200 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0,088 

0,143 

0,195 

0,246 

509 

5 

7 

I 

i 

200 

0 

0 

0 

29 

0 

10 

150 

0 

0 

0 

0 

0 

0 

0 

0,085 

0,139 

0.168 

0,236 

510 

5 

7 

1 

i 

200 

0 

0 

0 

29 

6 

169 

144 

a 

0 

0 

0 

0 

0 

0 

0,083 

0.136 

0.1S7 

0,237 

511 

5 

7 

1 

1 

200 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0.086 

0.141 

0,193 

0,244 

512 

5 

7 

1 

1 

200 

0 

0 

0 

31 

0 

24 

143 

0 

0 

0 

0 

0 

0 

0 

0,064 

0,137 

0,186 

0.234 

513 

5 

7 

1 

1 

200 

0 

0 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0,081 

0.134 

0.185 

0,235 

514 

6 

7 

1 

2 

50 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,124 

0.188 

0,231 

0,267 

515 

6 

7 

1 

2 

50 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.124 

0,187 

0.229 

0,263 

516 

6 

7 

1 

2 

50 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.124 

0.188 

0.2H 

0,267 

517 

5 

7 

1 

2 

50 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0.141 

0,211 

0.254 

0,289 

516 

5 

7 

1 

2 

SO 

0 

0 

0 

29 

0 

10 

150 

0 

0 

0 

0 

0 

0 

0 

0,141 

0,210 

0.253 

0,287 

519 

5 

7 

1 

2 

50 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

0,139 

0,208 

0,251 

0,266 

520 

5 

7 

1 

2 

50 

0 

n 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0.140 

0,209 

0.253 

0,288 

521 

5 

7 

1 

2 

50 

0 

0 

0 

31 

0 

24 

146 

Q 

0 

0 

0 

0 

0 

0 

0.140 

0,209 

0,251 

0,286 

522 

5 

7 

1 

2 

50 

0 

0 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0,139 

0.207 

0,250 

0,284 

523 

6 

7 

1 

2 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.103 

0.16fl 

0,213 

0,256 

524 

6 

7 

1 

2 

too 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,102 

0,160 

0,207 

0,250 

S25 

6 

7 

1 

2 

100 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,103 

0,164 

0.213 

0,258 

526 

5 

7 

1 

2 

loo 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0.130 

0,199 

0,250 

0,294 

527 

5 

7 

1 

2 

too 

0 

0 

0 

29 

0 

10 

150 

0 

0 

0 

0 

0 

0 

0 

0.130 

0.198 

0,247 

0,290 

528 

5 

7 

1 

2 

100 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

u 

A 

0 

0.127 

0,196 

0.244 

0,266 


-A.- 


PAGE 16 

***** OUTPUT CALCULATIONS FRO» ERTM hOLTlSPFCTRAL SVSTFH SIMLlLATlOM MODEL ***** 00:t3l3« 04-21-76 


■© © 

o 

SI 

sag 



UvJ 


I \ I ATHQ. I \ II 

I I CANOPY 1 SPHEPIC \ VIEW I CANOPY I JTME I INbAMD REFtECTANCfS 

I I PARAMfTFRS ICWARACT-I GEOKETRY ICHARACTERISTICSI AND I (SPECTRAL BAND LIMITS IN NANOHETERSi 

\ \ iERISTICSI I I PLACE I 


c 


B 

S 

3 

D 

B 


■ WM1 

m^mm 

V 

A 

3 

mm^m 

I 

WWW 

V 

WwWw 

T 

G 

■ wW* 

«WWW 

M 

Wa*W 





A 


A 

P 

n 

E 

R 

0 

0 

B2 

IZ 

RZ 

CA 

XL 

XI 

xc 

xc 

L 

(1 

n 

500 

600 

700 

800 

3 

1 

S 

E 

I 

N 

E 

pi 

PI 

UE 

Ft 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

rn 

TO 

TH 

TD 

E 

0 

E 

C 

L 

6 

F 

TO 

OD 

NN 

WN 

LH 

TG 

U 

w 

R 

R 

T 

TH 

V 

600 

700 

800 

1100 

529 

5 

7 

1 

2 

100 

0 

0 

0 

31 

6 

24 

155 

0 

0 

0 

0 

0 

0 

0 

0.t29 

0.197 

0,247 

0,292 

530 

5 

7 

1 

2 

too 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0,129 

0,196 

0,245 

0,289 

531 

S 

7 

1 

2 

loo 

0 

0 

0 

51 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0,126 

0.193 

0,242 

0,286 

532 

6 

7 

I 

2 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

o.oao 

0,133 

0,189 

0,246 

533 

6 

7 

t 

2 

200 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,077 

0,128 

0, iBn 

0,235 

53« 

6 

7 

1 

2 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

.0 

0 

0 

0 

0,060 

0.133 

0,189 

0,248 

535 

5 

7 

1 

2 

200 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0,114 

O.lBl 

0,24a 

0.299 

533 

5 

7 

1 

2 

200 

0 

0 

0 

29 

0 

to 

ISO 

0 

0 

Q 

0 

0 

0 

0 

0,113 

0.178 

0.236 

0,292 

537 

5 

7 

1 

2 

200 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

n 

0 

0,109 

0,173 

0.232 

0.291 

538 

5 

7 

1 

2 

200 

0 

n 

0 

31 

6 

24 

153 

c 

0 

0 

0 

0 

0 

0 

0,112 

0,17B 

0,237 

0.296 

539 

5 

7 

1 

2 

200 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0,111 

0,175 

0.232 

0,269 

500 

5 

7 

1 

2 

200 

0 

0 

0 

31 

6 

ISS 

142 

0 

0 

0 

0 

0 

0 

0 

0.107 

0.170 

0,229 

0,28B 

501 

6 

7 

I 

3 

50 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,173 

0.252 

0.303 

0,344 

502 

6 

7 

1 

3 

50 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0,173 

0.252 

0.501 

0,341 

503 

6 

T 

1 

3 

50 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,173 

0,252 

0.303 

0,344 

540 

S 

7 

i 

3 

50 

0 

0 

0 

29 

6 

10 

155 

0 

u 

0 

0 

0 

0 

0 

0.19T 

0.283 

0,33a 

0,374 

505 

5 

7 

X 

3 

50 

0 

0 

0 

29 

0 

10 

150 

0 

0 

0 

0 

0 

0 

0 

0.198 

0.28a 

0.33a 

0,373 

506 

5 

7 

X 

3 

50 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

0.195 

0,281 

0.331 

0*371 

507 

5 

7 

1 

3 

50 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0,196 

0.282 

0.333 

0,372 

50B 

5 

7 

1 

3 

50 

0 

0 

0 

31 

0 

24 

14B 

0 

0 

0 

0 

0 

0 

0 

0,197 

0,282 

0,332 

0,371 

509 

5 

7 

X 

3 

50 

0 

0 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0.19U 

0,279 

0,330 

0.369 

550 

6 

7 

1 

3 

100 

0 

0 

0 

57 

6 

0 

U 

0 

0 

0 

0 

0 

0 

0 

0.137 

0.210 

0.268 

0,321 

551 

6 

7 

1 

3 

100 

0 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.136 

0.208 

0,26a 

0,315 

S$2 

6 

7 

1 

3 

too 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.137 

0.210 

0.26b 

0,321 

553 

5 

7 

I 

3 

100 

0 

0 

0 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

0,175 

0,256 

0,316 

0,369 

550 

5 

7 

1 

3 

loo 

0 

0 

0 

29 

0 

10 

150 

0 

Q 

0 

0 

0 

0 

0 

0,176 

0,259 

0.317 

0,367 

S55 

5 

7 

1 

3 

100 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

0.171 

0,25a 

0,313 

0,364 

556 

5 

7 

1 

3 

100 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0,172 

0,256 

0,315 

0.366 

557 

5 

7 

1 

3 

100 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

u 

0 

0 

0 

0.173 

0.256 

0.314 

0.364 

556 

5 

7 

1 

3 

loo 

0 

0 

0 

31 

6 

155 

142 

0 

0 

Q 

0 

0 

0 

0 

0,169 

0.251 

0,310 

0.361 

559 

6 

T 

i 

3 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0,095 

0,157 

0,221 

0.290 

560 

6 

7 

X 

3 

200 

n 

0 

0 

57 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,093 

0.153 

0.213 

0,270 

561 

6 

7 

X 

3 

200 

0 

0 

0 

57 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0,095 

0,lS7 

0,221 

0.290 

562 

5 

7 

X 

3 

200 

0 

0 

u 

29 

6 

10 

155 

0 

0 

0 

0 

0 

0 

0 

O.tai 

0,219 

D.2R6 

0.3S6 

563 

5 

7 

I 

3 

200 

0 

0 

0 

29 

0 

10 

ISO 

0 

0 

0 

0 

0 

0 

0 

0,102 

0,219 

0.286 

0.352 

560 

5 

7 

1 

3 

200 

0 

0 

0 

29 

6 

169 

144 

0 

0 

0 

0 

0 

0 

0 

0.136 

0,212 

0,280 

0*346 

565 

5 

7 

1 

3 

200 

0 

0 

0 

31 

6 

24 

153 

0 

0 

0 

0 

0 

0 

0 

0.139 

0,215 

0.284 

0.352 

566 

5 

7 

1 

3 

200 

0 

0 

0 

31 

0 

24 

146 

0 

0 

0 

0 

0 

0 

0 

0,139 

0,215 

0,261 

0.347 

567 

5 

7 

1 

3 

200 

0 

0 

0 

31 

6 

155 

142 

0 

0 

0 

0 

0 

0 

0 

0,133 

0.206 

0,276 

0.344 


I 




FORMERLY WILLOW RUN LABORATORIES, THE UNIVERSITY OF MICHIGAN 


APPENDIX B 

LAHDSAT INBAMD ATMOSPHERIC FEATURES 

Pages 34-72 


34 


ORIGINAL PAGE IS 
OE POOR quality 


***** ENVlRnNHENT4L RESEARCH INSTITUTE OF MICHIGAN (gPIMi ***** 

P,n. BOX 618, ANN ARBOR, MICHIGAN 48107 
************************************************************************* 


* * 

* OUTPUT CALCULATI0^^3 FROM EPIM MJLTISPECTPAL SVST£H SlHULATlfJM HOOtL * 

* * 

* LANDSAT KtfHAwO ATMOSPHEPIC FEATURES * 

A * 


*********★*★***********************♦****^1************ ******************** 


001HC29 


atmospheric effects for SIMULATIQHS OF •<HtAT RAOIAMCES aT SeVE^I STAGES 

HP GROWTH, three haze UEVELSr THREE BACKGROUND ALBEOOSf 
TWO latitudes, and THREE VIEW ANGLES 


Ln 


PAGE 1 
0i|i«2l*76 


***** OUTPUT calculations from erXM MULTISPECTRAl system simulation model ***** 


PAGE 2 
Q0tt4:29 04»el>76 


spectral system simulation model calculations provide synthetic 
INBAND data values for a sensor fJlTH specified characteristics 
AND LOCATIONS, FROM SURFACE REFLECTORS, FOR WHICH BIDIRECTIONAL 

reflectance characteristics are computed, and which are viewed 

THROUGH homogeneous, ISOTROPIC ATMOSPHERIC MEDIA OF SPECIFIED 
characteristics under SPECIFIED SOLAR ILLUMINATION GEOMETRIES. 


EFFECTIVE INBAND DATA VALUES CAN BE CALCULATED FUR EACH oF THE 
FOLLOWING three GROUPS OF GUANTITIESi 


C7> 


GROUP 


I QUANTITY simulated 
I 


lUNIT OF 
(MEASURE 


OUTPUT! 
ID 


ATMOSPHERE 


ICnOlRECT 
I TRRADIANCE 
I 

I (2)DIFF|ISE 
I IRPADIANCE 
I 

K3JPATH 

I TRANSMITTANCE 


(InRANO) 

(INBAND) 

(InBano) 


I (4)PATH RADIANCE (InBAND) 


|HILLI«ATT8/SQCH 

I 

IHW/SQCM 

I 

I 

(DIMENSIONLESS 

( 

I 

|MW/SQCH>STER 


reflectance I (DGIDIRECTIONAL (INBAND) lOlHENSlONLESS 
I REFLECTANCE (RELATIVE TO I 

1 THAT OF A PERFECT I 

1 LAMBERTIAN SURFACE) I 


I 

l(2)DIFFUSE 
I REFLECTANCE 


(INBAND) I 


lOlMENSlONLESS 


SCANNER KDRADIANCE (INBAND) 

SYSTEM I (A) bidirectional ONLY 

SIMULATION I (B) DIFFUSE INCLUDED 

I 

((2)S16NAL amplitude (BAND 
t calibration Factors give 
I C0UNT8/UNIT«RADIAnCE) 


(mw/SOCM-STER 

( 


(DIGITAL. COUNT 


\ 
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***** OUTPUT CftLCULATltjNS FROM FRTH MUUTI3PFCTR*L SYSTEM SIMULATION MOUEL ***»» 


PACE i 
OOtlOlEC fl4«2lo76 


PI 

K S 


*** SIMULATED SPECTRAL RESPONSE FOR.,,, 

*** number of spectral sands........... 


LAnDSAT 


fElg 

*** spectral band limits 

BAND NOMINAL 

AND CALIBRATION! 
EXTREMES 

calibration factors 

si 

1 

0,500 TO 0,600 

0,460 TO 0.640 MICROMETERS 

l.POOOO 


2 

0.600 TO 0,700 

0,590 TO 0,760 

1,00000 

3 

0,700 rn o.Boo 

0.660 TO 0,920 

1,00000 


4 

O.flOO TO 1,100 

0.790 TO 1,100 

i«ooooo 


*** minimum SPFCTRAL interval, micrometers 

*** definition of atmospheric and canopy parameters 

tATKOSPHERIC PaRAMFTERS) 


background reflectance CBREF*) 


VIEW ZENITH 


1 BARE SOIL (SOIL CLASS i) 

2 GREEN VEGETATION 

3 LIGHT SOTL# HARVESTED 
BROWN vegetation 


6 DEG l^ST-LOOKIHC 
0 NADIR 

6 east-looking 


OPTICAL THICKNESS COPT ID') 


LATITUDE CLAT'1 


— 

IKFY TO OUTPUT PARAHfcTEHSI I 

I I 

I LABEL DESCRIPIIUN I 

■CASE,... ..SEQUENTIAL CASE NUHhER I 

I ID. SIMULATION type (SEE PAGE 2)1 

I BASE CANOPY TYPE AND STRUCTURE t 

(SPEC SPECTRAL PROPERTY CL*S8 I 

(SOIL SOIL REFLECTANCE CLASS ( 

(DENS, PERCENT OF BASE DENSITY ) 

IBREF BACKGROUND REFLECTANCE CLASS! 

lOPT ID.,,, optical thickness CLASS ) 

IDPD ID. ...optical depth CLASS I 

(SUN ZEN,. .solar zenith angle 1 

(VIEW ZEN..V1EW zenith angle I 


IREL AZIM. .RELATIVE AZIMUTh ANGLE I 

(SCAT ANG, .scattering ANGLE I 

(X ILLU.,.. percent of soil ILLUMINATED I 
(* VIEW,, ..PEP CENT OF SOIL VIEWED I 

tX TCOVR... CANOPY PCT COVER* TOTAL I 

IX GCOvR... CANOPY PCT COVER* GREEN LEAF! 

ILAT SIMULATION LATITUDE OF VI£w| 

(MONTH SIMULATION MONTH OF YEAR ! 

I0AY,,.,,.,S1MULATI0N DAY OF MONTH I 
I I 

(NOTE that parameters ARE nOI I 

I applicable in all cases I 


4 HAZY 

10 MODERATE HAZF 
23 CLFAR 

OPTICAL DEPTH C'OPD ID') 


1 TOP OF THE ATMOSPHFRF 


not coded t SUN ZENITH ANGLES ARE) 
FOR 3 Bni 61*36*31*20*28*29*24 OFG 
FOR 46NI 67*42*34*31, 31, 3>*3l OFG 
each for THE 7 DATES COMSIOEREOJ 
HID NOV, MID APR, MTD MAY, 

END MAY, MID JUN, END JON, 
early JULY, respectively 
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UUTPUT calculations FRO^* ERTH MULTISPFCTPAL SVSTtH SIMULATION hOOEL ***** 


PAGt a 
oo:ia:?9 o«-ai-76 


\ \ iatmu- I f I { 

\ { CANOPY ISPHERIC I VIEK I CANOPY 6 TIME I IMBAND AT^OSpHEPiC FEATURES 

I I parameters ICHARACT-I geometry ICHaRaCTERISTICSI ANP I CSPECTRAL BAND LIMITS IN nANOMETEHSJ 

I I rERlSTICSI I I PLACE I 
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0.721 
0,220 

2.661 
3,396 
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0,721 
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50 
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11 
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l 

61 
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50 

U8 
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0 

0 
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0 

11 
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0,357 
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5.360 

4,673 

5.407 

199 

3 

n 

0 

0 

0 

3 

4 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

a 

15 

0,303 

0.027 

0.480 

0,536 

200 

4 

0 

0 

0 

0 

3 

4 

1 

61 

0 

SO 

U8 

0 

0 

0 

0 

0 

11 

15 

0.339 

0,267 

0,255 

0.290 

201 

1 

0 

0 

0 

0 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

a 

15 

0.925 

1,229 

1,46? 

2.136 

202 

2 

0 

u 

0 

0 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

a 

15 

6.010 

5,360 

4,673 

5.007 

203 

3 

0 

0 

0 

0 

3 

4 

1 

61 

6 

129 

114 

0 

0 

D 

0 

0 

a 

15 

0.301 

0.025 

0.47B 

0.530 

200 

9 

0 

0 

0 

0 

3 

tl 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

a 

15 

0.332 

0.265 

0,254 

0.295 

205 

1 

0 

0 

0 

0 

5 

9 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

a 

15 

0.015 

0.619 

0,783 

1.213 

206 

2 

0 

0 

0 

0 

3 

4 

1 

67 

6 

54 

115 

0 

0 

8 

0 

0 

11 

15 

5,186 

0,077 

4,147 

o.bsa 

207 

3 

0 

0 

0 

0 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,301 

0,025 

0,478 

0.530 

208 

4 

0 

0 

0 

0 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

a 

15 

0,319 

0.203 

0.226 

0,256 

209 

1 

0 

0 

0 

0 

3 

a 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

a 

15 

0,415 

0,619 

0,783 

1.213 

210 

2 

0 

0 

0 

0 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

a 

15 

5.186 

0.477 

4,147 

0.688 

211 

3 

0 

0 

t> 

0 

3 

a 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

a 

15 

0,303 

0,027 

0,460 

0.536 

212 

4 

0 

0 

0 

0 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0.310 

0.238 

0,223 

0,250 

213 

1 

0 

0 

0 

0 

3 

4 

1 


6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0.015 

0.619 

0,763 

1.213 

219 

2 

0 

0 

0 

0 

3 

4 

1 

67 

6 

126 

lOB 

0 

0 

0 

0 

0 

11 

15 

5.166 

0,077 

4,147 

0,688 

2]5 

3 

0 

0 

0 

0 

3 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

a 

15 

0.301 

0,025 

0,47h 

0,530 

216 

9 

0 

0 

0 

0 

3 

4 

1 

67 

6 

126 

tOB 

0 

0 

0 

0 

0 

11 

15 

0.305 

0.237 

0.223 

0,256 

217 

1 

0 

0 

0 

0 

1 

23 

» 

38 

6 

2B 

146 

0 

0 

0 

0 

0 

a 

15 

8,309 

7.801 

7,644 

9,600 

218 

2 

0 

0 

0 

0 

1 

23 

1 

38 

6 

2B 

146 

0 

0 

0 

0 

0 

4 

15 

0.363 

3,205 

2,638 

2.706 

219 

3 

n 

0 

0 

0 

1 

23 

1 

58 

6 

28 

U6 

0 

0 

0 

0 

0 

4 

15 

0,686 

0,705 

0.766 

0,610 

2?0 

4 

n 

0 

0 

n 

1 

27 

1 

36 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.353 

0.234 

o.l6n 

0,170 
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0 

0 
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23 

1 

36 

0 

26 

141 

0 
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0 

0 

0 

4 

15 

6*349 

7,841 

7«64a 

9,600 


222 
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0 

0 

n 

0 

1 

23 

1 

3B 

0 

20 

141 

0 

0 

0 

0 

0 

4 

15 

4. J63 

3,245 

2.63R 

2.746 

223 

3 

0 

0 

0 

0 

1 

23 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,687 

0,747 

0,787 

0.615 

til 

224 

4 

0 

0 

0 

0 

1 

23 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0.3E2 

0.217 

0,169 

0,165 

225 

1 

p 

0 

0 

0 

1 

23 

1 

38 

6 

isx 

136 

0 

0 

0 

0 

0 

4 

15 

8,3a<) 

7.641 

7.644 

9.600 

226 

2 

0 

u 

0 

0 

1 

23 

1 

30 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0.363 

3.2«5 

2.638 

2,746 

Z/^ 

227 

3 

0 

0 

0 

0 

1 

23 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.686 

0.745 

0.766 

0,814 

22B 

4 

0 

0 

0 

n 

1 

23 

1 

30 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,299 

0.204 

0.161 

0,159 


229 

1 

0 

0 

0 

0 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

7.625 

7.206 

7,241 

8.868 


230 

2 

0 

0 

0 

0 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

a 

15 

A. 283 

3,198 

2.606 

2.716 


231 

3 

0 
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0 

0 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,686 

0,745 

0,786 

0.814 

-Cr 

232 

4 

0 

0 

0 

0 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0*322 

0.214 

0.165 

0.161 

Uv! 

233 

1 

0 

0 

0 

0 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

7.625 

7.206 

7,24t 

8.886 


23<i 

2 

0 

0 

0 

0 

1 

23 

t 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.283 

3,198 

2,606 

2,716 


235 

3 

n 

0 

0 

0 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,687 

0.747 

0,787 

o.ats 


236 

4 

0 

0 

4 

0 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0,298 

0*200 

0.156 

0.154 


237 

1 

0 

0 

0 

0 

1 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

7.625 

7.206 

7.241 

8.868 


230 

2 

0 

0 

0 

0 

1 

23 

1 

42 

6 

142 

132 

0 
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0 

0 

0 

4 

15 

4*283 

3,190 

2 ■ 606 

2,718 


239 

3 

0 

0 

0 

0 

1 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

IS 

0,666 

0.745 

0.788 

0.814 


?UQ 

4 

0 

0 

0 

0 

1 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

15 

0*262 

0,192 

0,191 

0,150 


241 

1 

0 

0 

0 

0 

2 

23 

1 

3B 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

6,349 

7,841 

7.84(1 

9.600 


242 

2 

0 

0 

0 

0 

2 

23 

1 

3B 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

4*215 

3.122 

2.65H 

2.603 


243 

3 

0 

0 

0 

0 

2 

23 

1 

3fi 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,666 

0,745 

0.786 

0.014 


244 

4 

D 

0 

0 

0 

2 

23 

1 

30 

6 

28 

146 

0 

0 

0 

0 

Q 

4 

15 

0,266 

0,157 

0,198 

0^35 

^00 


245 

1 

0 

0 

0 

0 

2 

23 

1 

30 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,349 

7,641 

7,844 


246 

2 

0 

0 

0 

0 

2 

23 

1 

36 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

4*215 

3.122 

2.656 

2.603 


247 

3 

0 

0 

n 

0 

2 

23 

1 

36 

0 

28 

141 

0 

0 

a 

0 

0 

4 

15 

0*607 

0.747 

0,787 

0.615 


246 

4 

0 

0 

0 

0 

2 

23 

1 

36 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,255 

0,139 

0,186 

0.226 


249 

1 

0 

0 

0 

0 

2 

23 

1 

30 

6 

isi 

136 

0 

0 

0 

0 

0 

4 

15 

6*349 

7.641 

7.84« 

9,600 


250 

2 

0 

0 

a 

0 

2 

23 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

4,215 

3.122 

2,658 

2,603 


251 

3 

0 

0 

0 

0 

2 

23 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,666 

0,745 

0,788 

0,014 


252 

4 

0 

0 

0 

0 

2 

23 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0*232 

0,127 

0.178 

0.221 


253 

1 

0 

0 

0 

Q 

2 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

7,625 

7,208 

7,241 

6.660 


254 

2 

0 

0 

0 

0 

2 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

4*145 

3,082 

2,625 

2.77X 


255 

3 

0 

0 

0 

D 

2 

23 

1 

4? 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,686 

0.745 

0,788 

0.014 


256 

4 

0 

0 

0 

0 

2 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.259 

0.141 

0.182 

0.219 


257 

1 

0 

0 

0 

0 

2 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

7,625 

7.208 

7,241 

6,860 


250 

2 

0 

0 

0 

0 

2 

23 

1 

42 

0 

37 

137 

Q 

0 

0 

0 

0 

4 

15 

4,145 

3.062 

2,625 

2.771 


259 

3 

0 

0 

n 

0 

2 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0*687 

0,747 

0,787 

0,615 


2a0 

4 

n 

0 

0 

0 

2 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,235 

0.128 

0.173 

0.212 


261 

1 

0 

0 

0 

0 

2 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

7,625 

7.208 

7.241 

d,666 


262 

2 

0 

0 

0 

0 

2 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

4.14S 

3.0B2 

2.625 

2,771 


263 

3 

0 

0 

0 

0 

2 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,606 

0.745 

0.788 

0,814 


264 

4 

0 

0 

fl 

a 

2 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,219 

0.119 

0.16R 

0.206 
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23 
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15 
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3,232 
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267 

3 

0 

0 

0 

0 
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23 

1 

38 

b 

28 

14b 

0 
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0 
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0 

a 

15 

0,666 

0,745 

0,78b 

0,614 

26S 

9 

0 

0 

0 

0 

5 

23 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.341 

0,226 

0,187 

0.190 

269 

1 

0 

0 

0 

0 

3 

23 

1 

36 

0 

28 

191 

0 

0 

0 

0 

0 

4 

15 

8,349 

7.601 

7.044 

9,600 
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n 

0 

0 

0 

3 

25 

1 

36 

0 

26 

141 

0 
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0 
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15 

a.337 

3.232 

2.647 

2.765 
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3 

0 

0 

0 

0 
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23 

1 

38 

0 

26 

141 

0 
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9 

15 

0.667 

0,7«7 

0.767 

0,815 
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4 

0 

0 
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23 

1 

30 

0 

26 

141 
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0 
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15 
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0,176 

0,185 
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1 

0 
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23 
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38 

6 

151 

136 
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15 

6,309 
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23 
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58 
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151 

136 
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0 
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15 

0,337 

3.232 

2.647 

2.76S 
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3 

0 

0 
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D 

3 

23 

1 

58 

6 

ISl 

136 

0 

0 

0 

0 

0 

4 

IS 

0,686 

0,745 

0,786 

o.eio 

276 

4 

0 

0 

0 

0 

3 

23 

1 

56 

6 

XSX 

136 

0 

0 

0 

0 

0 

4 

IS 

0.267 

0.196 

0.166 

0,179 

277 

t 

0 

0 

0 

0 

3 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

9 

15 

7,625 

7,206 

7.241 

8,886 

27B 

2 

0 

0 

0 

0 

3 

23 

1 

92 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,259 

3,165 

2.615 

2,735 
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3 

0 

0 

0 

0 

3 

23 

1 

42 

b 

37 

142 

0 

0 

0 

Q 

0 

4 

15 

0,666 

0,705 

0,786 

0,810 

260 

9 

0 

0 
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0 

3 

23 

1 

9? 

6 

37 

192 

0 

0 

0 

0 

0 

4 

15 

0.311 

0,20b 

0.172 

0.180 

261 

1 

0 

0 

0 

0 

3 

^3 

1 

42 

0 

37 

157 

0 

0 

0 

0 

0 

4 

15 

7.635 

7.206 

7,201 

8,888 

262 

2 

0 

0 

0 

0 

3 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,259 

3.185 

2.615 

2.735 

2B3 

3 

0 

0 

0 

0 


23 

1 

92 

0 

37 

137 

0 

0 

0 

0 

0 

a 

15 

0,667 

0.707 

0,787 

0.815 

269 

4 

0 

c 

0 

C' 

j 

23 

1 

92 

0 

37 

137 
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0 

0 

a 

15 

0,287 

0,193 

0.163 

0,173 

285 

1 

0 

0 

0 

0 

3 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

7,625 

7.208 

7.201 

8,688 

286 

2 

0 

0 

0 

0 

3 

23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,259 

3.185 

2.615 

2,735 

287 

3 

0 

0 

0 

0 

3 

23 

1 

42 

6 

142 

132 

c 

0 

0 

0 

0 

4 

IS 

0,666 

0,705 

0.766 

0.810 

268 

4 

0 

0 

0 

0 

3 

23 

1 

42 

6 

142 

132 

0 

/* 

V 

0 

0 

0 

4 

15 

0,271 

0.180 

0.156 

0,169 

289 

1 

0 

0 

0 

0 

1 

10 

1 

36 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

6.233 

6.262 

6,089 

6.216 

290 

2 

0 

0 

0 

0 

; 

10 

1 

38 

b 

26 

146 

0 

0 

0 

0 

0 

4 

15 

6.367 

0.762 

3,909 

0,088 

291 

3 

0 

0 

0 

0 

1 

10 

X 

36 

6 

26 

196 

0 

0 

0 

0 

0 

4 

15 

0,5«5 

0,625 

0.677 

0,721 

292 

9 

0 

0 

0 

0 

1 

10 

1 

36 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,059 

0,322 

0,259 

0,255 

293 

1 

0 

0 

0 

0 

i 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

6.233 

6.262 

6,089 

8,216 

299 

2 

0 

0 

0 

0 

1 

lO 

X 

56 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

6,367 

0.762 

3,909 

0,088 

295 

3 

0 

0 

0 

0 

1 

to 

1 

58 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,507 

0,626 

0.679 

0,722 

296 

9 

0 

0 

0 

0 

1 

10 

X 

36 

0 

28 

101 

0 

0 

0 

0 

0 

a 

15 

0,011 

0,296 

0,201 

0.201 

297 

1 

0 

0 

0 

0 

i 

10 

X 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

6,233 

6.262 

6,089 

8.216 

298 

2 

0 

0 

0 

0 

i 

iO 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

6.367 

0,762 

3,909 

0.088 

299 

3 

0 

c 

0 

0 

1 

10 

1 

38 

6 

151 

156 

0 

0 

0 

0 

5 

4 

IS 

0,505 

0.625 

0,677 

0.721 

300 

n 

fS 


0 

0 

t 

10 

1 

28 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

0.377 

0,277 

0.228 

0,232 

301 

1 

0 

0 

0 

0 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

9 

15 

5.589 

5.676 

5,919 

7,532 

302 

2 

0 

0 

0 

0 

1 

to 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

6.206 

0,666 

3.882 

0.029 

303 

3 

0 

0 

0 

0 

i 

iO 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,505 

0,625 

0.677 

0.721 

304 

4 

0 

0 

0 

0 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,012 

0,292 

0.236 

0,235 

30S 

1 

0 

0 

0 

0 

1 


1 

9? 

0 

37 

157 

0 

0 

0 

0 

0 

4 

IS 

5,569 

5,676 

5.919 

7,532 

306 

2 

0 

0 

0 

p 

1 

1C 

X 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

6.206 

a. 666 

3,86? 

0,029 

307 

3 

0 

u 

0 

0 

1 

lO 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,507 

0,626 

0,679 

0,722 

306 

9 

0 

0 

0 

0 

1 

K 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0.376 

0.272 

0.222 

0,220 
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< \ lATMH- I r I ^ 

i I canopy ISPhERIC t VIEW I CAnOPY I TIME I IN0AND ATMOSPHERIC FEATURES 

I I parameters ICHARACT-I GE0*^-TRY iCHARACTEPISnCSI ANU | (SPECTRAL BAND LIMITS IN NANQMETERSI 

I < IERI3TIC3I I ( PLACE I 


C R3SD8 VASIVTG M 


A 

5 

E 

1 

D 

A 

S 

E 

p 

E 

c 

0 

T 

1 

E 

N 

5 

R 

f 

F 

U 

PI 

TD 

T 

PI 

ID 

sz 

UE 

NN 

IZ 

EC 

HN 

RZ 

El 

LM 

CA 

an 

TG 

XL 

L 

U 

XI 

E 

Vi 

xc 

V 

R 

xc 

V 

R 

L 

A 

T 

0 

N 

TH 

D 

A 

Y 

500 

TO 

600 

600 

TO 

700 

700 

TO 

000 

800 

TO 

1100 

309 

1 

0 

0 

0 

0 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

5,589 

5,676 

5,919 

7,532 

310 

2 

0 

0 

0 

0 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

6,20b 

0,666 

3.882 

4.029 

311 

3 

0 

0 

0 

0 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.545 

0,625 

0,677 

0.721 

313 

4 

0 

0 

0 

0 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

15 

0.353 

0,259 

0.214 

0.216 

313 

1 

0 

0 

0 

0 

2 

10 

1 

3S 

6 

20 

146 

0 

0 

0 

0 

0 

a 

IS 

b.S33 

6.262 

6.489 

6.216 

314 

2 

0 

0 

0 

0 

2 

10 

1 

30 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

6,200 

0,616 

3.975 

4.162 

315 

5 

0 

0 

0 

0 

2 

10 

1 

30 

6 

28 

106 

0 

0 

0 

0 

0 

a 

15 

0,505 

0,625 

0,677 

0.721 

316 

4 

ft 

0 

0 

0 

2 

10 

1 

30 

b 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.363 

0,209 

0.286 

0.347 

317 

1 

0 

0 

ft 

0 

2 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

6*233 

6,262 

6,089 

8.216 

310 

2 

0 

0 

0 

0 

2 

10 

1 

3B 

0 

2a 

141 

0 

0 

0 

0 

0 

4 

15 

6.200 

0,616 

3,975 

4,162 

319 

3 

0 

0 

0 

0 

2 

10 

1 

3B 

0 

2B 

141 

0 

0 

0 

0 

0 

4 

15 

0,507 

0,626 

0,679 

0.722 

320 

4 

ft 

0 

ft 

n 

2 

10 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

IS 

0,315 

0.183 

0.266 

0.333 

321 

1 

0 

0 

0 

ft 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

6,233 

6.262 

6,489 

8.216 

322 

2 

0 

0 

0 

0 

2 

10 

1 

30 

6 

isi 

13b 

0 

0 

0 

0 

0 

4 

15 

6.200 

4.616 

5.975 

4,162 

323 

3 

0 

0 

0 

0 

2 

10 

1 

30 

6 

151 

136 

0 

0 

ft 

0 

0 

4 

15 

0,505 

0.625 

0.677 

0.721 


4 

0 

0 

0 

0 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.280 

0.164 

0.255 

0.324 

32S 

1 

0 

0 

0 

0 

2 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

5.589 

5,676 

5.919 

7.532 

326 

2 

0 

0 

ft 

0 

2 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

6.051 

0,529 

3,907 

4,099 

327 

3 

0 

0 

0 

ft 

2 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,545 

0.625 

0.677 

0.721 

320 

4 

0 

0 

0 

0 

2 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,322 

0.186 

0,261 

0,322 

329 

1 

0 

0 

n 

0 

a 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

5,589 

5,676 

5,919 

7.532 

330 

2 

0 

0 

0 

0 

2 

10 

1 

42 

0 

37 

1S7 

0 

0 

0 

0 

0 

4 

15 

6,051 

0.529 

3.907 

4,099 

331 

3 

0 

0 

0 

0 

2 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

JS 

0,507 

0.626 

0,679 

0.722 

332 

4 

0 

0 

0 

0 

2 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,286 

0,166 

0,246 

0.311 

3^3 

1 

0 

0 

0 

0 

2 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

5.589 

5,676 

5,919 

7.532 

334 

2 

0 

0 

0 

0 

2 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

6.051 

<1.529 

3.907 

4.099 

335 

3 

0 

0 

ft 

0 

2 

10 

i 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,505 

0,625 

0.677 

0.721 

336 

4 

0 

0 

0 

ft 

2 

10 

t 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.262 

0.150 

0.24n 

0,305 

337 

1 

0 

0 

0 

0 

3 

10 

1 

30 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

6.233 

6,262 

6.489 

6.216 

330 

2 

0 

0 

n 

0 

3 

10 

1 

30 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

6.338 

0.706 

3,960 

4.113 

339 

3 

0 

0 

0 

0 

3 

10 

1 

30 

6 

26 

146 

0 

0 

0 

0 

0 

4 

IS 

0,505 

0,625 

0.677 

0.721 

340 

4 

0 

0 

n 

0 

3 

10 

t 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,002 

0,310 

0,270 

0.265 

341 

1 

0 

0 

0 

0 

3 

JO 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

6.235 

6.262 

6.489 

8.216 

342 

2 

0 

0 

0 

0 

3 

10 

1 

30 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

6,338 

4,706 

3.960 

4.113 

343 

3 

0 

0 

0 

0 

3 

10 

1 

50 

0 

26 

141 

0 

0 

ft 

n 

0 

4 

15 

0,507 

0.626 

0,679 

0.722 

344 

4 

0 

0 

0 

0 

3 

10 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

IS 

0,390 

0,284 

0.251 

0.271 

345 

1 

0 

0 

ft 

0 

3 

10 

1 

30 

b 

151 

136 

0 

0 

0 

0 

0 

4 

15 

6.233 

6,262 

6.409 

B.216 

346 

2 

0 

0 

0 

0 

3 

to 

1 

30 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

6,338 

0.706 

3.960 

4.113 

347 

S 

0 

0 

0 

0 

3 

10 

1 

30 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

0,505 

0,625 

0.677 

0.721 

308 

4 

0 

0 

0 

ft 

3 

I'' 

1 

38 

b 

151 

136 

0 

0 

0 

u 

0 

a 

15 

0,360 

0.265 

0.239 

0.262 

340 

1 

0 

0 

0 

0 

3 

10 

1 

42 

b 

37 

142 

0 

0 

0 

0 

0 

4 

15 

5.589 

5,676 

5.919 

7.532 

350 

2 

n 

0 

ft 

0 

3 

10 

1 

4? 

6 

37 

142 

0 

0 

0 

ft 

0 

4 

15 

6.179 

4,651 

3,69? 

4,052 

351 

3 

ft 

0 

0 

n 

3 

10 

1 

42 

b 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,505 

0.625 

0.677 

0.721 

3S2 

4 

0 

0 

0 

n 

3 

10 

1 

42 

b 

37 

142 

0 

0 

0 

0 

0 

a 

15 

0,5<»6 

0.281 

0,246 

0.264 
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I I I ATMO- I I II 

I I CANOPY (SPHERIC I VIEW I CANOPY I TIME I IN«ANO ATMOSPHERIC FEATURES 

I I parameters ICHaRACT*! geometry ICHARACTEPISTICSI and I (SPECTRAL BAND LIMITS IN NAnQHETEHS) 

t I (ERlStICSI I I PLACE I 


c 


a 

mmm 

3 

s 

a 

B 




V 

A 

3 

— **»>• 

T 

V 

mmmm 

T 

G 

mmmrn 







A 


A 

P 

0 

E 

R 

0 

□ 

37 

IZ 

RZ 

CA 

%L 

XI 

xc 

xc 

L 

a 

D 

son 

600 

700 

BOO 

S 

I 

3 

E 

I 

N 

E 

pi 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TP 

TO 

TH 

E 

D 

E 

C 

L 

s 

F 

TD 

DD 

m 

MN 

LH 

TG 

U 

w 

K 

p 

T 

TH 

Y 

600 

700 

Soo 

1100 

353 

1 

0 

0 

0 

0 

3 

10 

1 

42 

0 

37 

137 

n 

0 

0 

0 

0 

4 

15 

5.S89 

5,676 

5.919 

7,* 2 

35^1 

2 

0 

0 

0 

0 

3 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

6,179 

0.651 

3.892 

4. j2 

355 

3 

0 

0 

0 

0 

3 

10 

1 

42 

0 

37 

137 

0 

0 

0 

n 

0 

4 

15 

0,547 

0,626 

0,679 

0.722 

356 


n 

0 

0 

0 

3 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

i),360 

0,261 

0.232 

0,253 

357 

1 

0 

0 

Q 

0 

3 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

S.569 

5,67b 

5.919 

7*532 

35B 

2 

0 

0 

0 

0 

3 

10 

I 

42 

6 

142 

132 

0 

D 

0 

0 

0 

4 

15 

6.179 

0,651 

3.892 

4.052 

359 

3 

0 

0 

0 

0 

3 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,5«5 

0,625 

0,677 

0.721 

360 

4 

0 

0 

0 

0 

3 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.337 

0.20B 

0.224 

0.247 

361 

1 

0 

0 

0 

0 

1 

4 

1 

36 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

3.435 

3,802 

0,167 

5,590 

362 

2 

0 

0 

0 

0 

1 

4 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

IS 

6.947 

7,000 

6,159 

6,594 

363 

3 

0 

0 

0 

0 

1 

4 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.341 

0.025 

0,078 

0.534 

364 

4 

0 

0 

0 

0 

1 

4 

1 

36 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,631 

0,079 

0.411 

0.425 

365 

1 

0 

0 

0 

0 

1 

4 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

3,435 

1.842 

0,167 

5.594 

366 

2 

0 

0 

0 

0 

1 

4 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

8.947 

7*044 

6,159 

6.594 

367 

3 

0 

0 

0 

0 

1 

4 

1 

3fl 

0 

28 

141 

0 

0 

0 

1) 

0 

4 

15 

0*343 

0.027 

0.480 

0.536 

366 

4 

n 

0 

0 

0 

1 

a 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.555 

0,033 

0,378 

0.399 

369 

1 

4 

0 

0 

0 

1 

4 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

3.435 

3,802 

4,167 

5.594 

370 

2 

0 

0 

0 

0 

1 

4 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

8,947 

7,000 

6,159 

6.594 

371 

3 

0 

0 

0 

0 

1 

4 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0.341 

0.425 

0.470 

0,534 

372 

4 

a 

0 

0 

0 

1 

4 

1 

38 

6 

isi 

136 

0 

0 

0 

0 

0 

4 

15 

0.497 

0,001 

0.355 

0.361 

373 

1 

0 

0 

0 

0 

i 

4 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

2.968 

3,378 

3.697 

5.007 

374 

2 

0 

0 

0 
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5 

15 

0,346 

0.301 

0,286 

0.3S2 

549 

1 

0 

0 

0 

0 

2 

10 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

6,760 

6,729 

6.935 

8.743 

550 

2 

0 

0 

0 

0 

2 

10 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

6,236 

4.621 

3.975 

4.155 
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3 

0 

0 

0 

0 

2 

10 

1 

34 

6 

140 

140 

0 

0 

0 

0 

0 

5 

15 
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0,625 
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0,721 

552 

4 

0 

0 

0 

0 

2 

10 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

0,303 

0,177 

0,270 

0.341 

553 

1 

0 

0 

0 

0 

3 

10 

1 

31 

6 

16 

154 

0 

0 

0 

0 

0 

5 

15 

7,171 

7.096 

7.392 

9,170 

554 

2 

0 

0 

0 

0 

3 

10 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

IS 

6.464 

4,607 

3,995 

4,135 
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3 

0 

0 

0 

0 

3 

10 

L 

31 

6 

16 

154 

0 

0 

0 

0 

0 

5 

IS 

0,545 

0,b25 

0,677 

0,721 

556 

4 

0 

0 

0 

0 

3 

10 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0.543 

0.366 

0.31] 

0,319 

557 

1 

0 

0 

0 

0 

3 

10 

1 

31 

0 

16 

146 

0 

0 

0 

0 

0 

5 

15 

7,171 

7,096 

7.292 

9.170 

558 

2 

0 

0 

0 

0 

3 

10 

1 

31 

0 

IS 

146 

0 

0 

0 

0 

0 

5 

IS 

6,464 

0.807 

3,995 

4,135 
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3 

0 

0 

0 

0 


10 

t 
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16 
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0 

0 

0 

Q 

0 

5 

IS 

0,547 

0 ,626 

0,679 

0,722 
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4 

0 

0 

0 

0 

3 

10 

1 
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0 

18 

146 

0 

0 

0 
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15 
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1 

0 

0 

0 

0 

3 

10 

1 

31 
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0 

0 

0 

0 
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S 
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2 

0 

0 

0 

0 

3 
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1 

31 

6 
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143 

0 

0 

0 

0 

0 

5 

lb 

6,464 

4,607 

3,995 

4,135 
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0 

0 

0 

0 

3 

10 

1 

31 

6 
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143 

0 

0 

0 

(1 

0 

S 

15 

0,54S 

0,625 
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4 

0 

0 
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10 
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161 

143 

0 
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0 

0 

5 

IS 
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0 

0 
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10 

1 
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0 

0 

0 
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0 

5 
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6.729 
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2 

0 

0 

0 

0 

3 

10 

1 

34 
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31 

150 

0 

0 

0 

0 

0 

5 

15 

6.379 
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3.958 
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3 

0 

0 

0 

0 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 
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0,545 
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4 

0 

0 

0 

0 
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to 

1 

34 
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31 
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0 

0 

0 

0 

0 

5 
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t 

0 

0 

0 

0 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

6,760 

6,729 

6.935 

6.743 
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2 

0 

0 

0 

0 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

IS 

6.379 
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3 

n 

0 

0 

0 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0.547 

0,626 
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4 

n 

0 

0 

0 

3 

10 

1 

34 

0 

31 

14b 

0 

0 

0 

0 

0 

5 

IS 

0,429 

0,306 

0,269 

0.267 
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n 
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0 

0 
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b 

31 

150 
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0 

0 

5 

15 
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0,554 

616 

4 

0 
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0 

0 

2 

a 

L 

34 

b 

31 

150 

0 

0 

0 

0 

0 

5 

15 
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0 

1 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,545 

0,625 

0,677 

0.721 

1160 

4 

0 

0 

0 

0 

1 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,440 

0,518 

0,259 

0*259 

1165 

1 

0 

0 

0 

0 

1 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

7,052 

6,984 

7,176 

9,027 

1166 

a 

0 

0 

0 

0 

1 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

6,uta 

4,765 

3,934 

4,056 

1167 

3 

0 

0 

4 

0 

1 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0.545 

0.625 

0,677 

0,721 

1 166 

4 

0 

0 

0 

0 

1 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0.546 

0.372 

0,293 

0,260 

1169 

1 

0 

0 

0 

0 

1 

lO 

1 

31 

0 

24 

148 

0 

0 

0 

0 

0 

6 

27 

7.052 

6.984 

7,176 

9,027 

1170 

a 

0 

0 

0 

0 

1 

10 

1 

31 

0 

24 

140 

0 

0 

0 

0 

0 

6 

27 

6.414 

0,765 

3*934 

4,050 

1171 

3 

0 

0 

0 

0 

1 

10 

1 

3t 

0 

24 

140 

0 

0 

0 

0 

0 

6 

27 

0,547 

0.626 

0,679 

0,722 

1172 

4 

0 

0 

0 

0 

1 

10 

1 

31 

0 

24 

140 

0 

0 

0 

0 

0 

6 

27 

0.472 

0.333 

0,266 

0,264 

1173 

1 

0 

0 

0 

0 

1 

lO 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

7.052 

6.984 

7,176 

9,027 

1174 

a 

0 

0 

0 

0 

1 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

6,4)4 

4.765 

3,934 

4,05S 

1175 

3 

0 

0 

0 

0 

1 

10 

1 

31 

6 

ISS 

143 

0 

0 

0 

0 

0 

6 

27 

0,545 

0.625 

0,677 

0,121 

1176 

4 

0 

0 

0 

0 

1 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0,425 

0.308 

0.252 

0,252 

1177 

1 

0 

0 

0 

0 

a 

10 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

7.299 

7,206 

7,391 

9,203 

1178 

a 

0 

0 

ft 

0 

a 

10 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

6,262 

4,636 

3,903 

4,156 

1179 

3 

0 

0 

0 

0 

a 

10 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,545 

0.625 

0,677 

0,721 

1160 

4 

n 

0 

0 

0 

a 

10 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,477 

0,268 

0,335 

0.391 

1181 

1 

0 

0 

0 

0 

a 

10 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

7,299 

7.206 

7.391 

9.203 

1182 

a 

0 

0 

0 

0 

a 

10 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

6.282 

4.636 

3.903 

4,150 

I1B3 

3 

0 

0 

0 

0 

a 

10 

1 

29 

0 

9 

ISO 

0 

0 

0 

0 

0 

6 

27 

0,547 

0.62b 

0,679 

0,722 

1184 

4 

0 

u 

0 

0 

2 

10 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0.39) 

0.226 

0,300 

0,373 

lies 

1 

0 

0 

0 

0 

a 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

7.299 

7.206 

7.39J 

9.263 

1186 

a 

0 

0 

0 

0 

a 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

6.262 

4,b3b 

3,905 

4.150 

1167 

3 

n 

0 

0 

0 

a 

10 

1 

29 

6 

170 

lau 

0 

0 

0 

n 

0 

6 

27 

0,545 

0.625 

0,677 

0,721 

1186 

4 

0 

0 

0 

ft 

a 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,335 

0.)95 

ft,?09 

0.360 
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I rATMH- I I II 

I CANOPY iSPHERtC * VIEW I CANOPY I TIME I INBAND AThOSPHERiC FEATURES 

I parameters ICHaRACT-I GEUHETRY ICHaRACTERISTICSI and I fSPtCTRAL BAND LIMITS IN NANOMETERS! 

I IERISTIC3I I I place I 


C HS3DB VASIVTG 


A 

S 

E 

I 

0 

A 

3 

F 

p 

e 

c 

m-m m 

n 

I 

L 

E 

N 

5 

R 

E 

F 

0 

PI 

TD 

0 

PX 

DD 

3Z 

UF 

NN 

12 

E£ 

NN 

R2 

El 

tM 

CA 

AN 

TG 

L 

U 

5il 

E 

N 

xc 

V 

R 

xz 

V 

R 

L 

A 

T 

0 

N 

TH 

D 

A 

Y 

500 

TH 

600 

600 

TO 

700 

700 

rn 

BOO 

600 

TO 

uoo 

11B9 

1 

0 

0 

0 

0 

a 

10 

1 

3t 

b 

24 

154 

0 

0 

0 

0 

0 

b 

27 

7,0S£ 

6,96a 

7,176 

9,027 

1190 

2 

0 

0 

0 

0 

a 

10 

1 

31 
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24 

154 

0 

0 

0 

0 

u 

b 

27 

6,a3b 

4,609 

3,962 

4,136 

1 191 

i 

0 

0 

0 

0 

2 

10 

1 

31 
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24 

154 

0 

0 

0 

0 

0 

b 

27 

0,545 

0.625 

0,677 

0^721 

1 192 


0 

0 

0 

0 

a 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

b 

27 

0,444 

0.252 

0,322 

0,380 

1193 

1 

0 

0 

0 

0 

a 

10 

1 

3! 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

7,052 

6,964 

7,i7e 

9,027 

1190 

a 

a 

0 

0 

0 

a 

10 

1 

31 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

6.236 

4,609 

3,962 

4,136 

1195 

3 

0 

0 

0 

0 

a 

10 

1 

31 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

0.5«7 

0,626 

0,579 

0,722 

1196 

/I 

0 

0 

0 

0 

a 

10 

1 

31 

0 

34 

146 

0 

0 

0 

0 

0 

6 

27 

0,369 

0,214 

0,297 

0,362 

1197 

1 

0 

0 

0 

0 

a 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

7,052 

6.984 

7,176 

9,027 

1196 

a 

0 

0 

n 

0 

a 

lO 

1 

51 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

6.236 

4.609 

3.962 

4,136 

1199 

3 

0 

0 

0 

0 

2 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0.5CS 

0,625 

0.677 

0,721 

1200 

a 

0 

0 

0 

0 

2 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0,321 

o.ies 

0,280 

0.351 

1201 

X 

0 

0 

0 

0 

3 

10 

1 

29 

b 

9 

15b 

0 

0 

0 

n 

0 

b 

27 

7.299 

7,206 

7|39i 

9,263 

1202 

a 

0 

0 

0 

0 

3 

10 

t 

29 

b 

9 

I5b 

0 

0 

0 

0 

0 

6 

27 

b,«32 

4.777 

3i967 

4.103 

1203 

3 

0 

0 

0 

0 

3 

to 

1 

29 

b 

<7 

I5b 

0 

0 

0 

0 

0 

b 

27 

0,545 

0,625 

0,677 

0,721 

1209 

9 

0 

0 

0 

0 

3 

10 

1 

29 

b 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,564 

0.378 

0,317 

0,323 

1205 

1 

0 

0 

0 

0 

3 

10 

1 

a9 

0 

9 

150 

0 

0 

0 

0 

0 

b 

27 

7,299 

7,206 

7,391 

9,283 

1206 

a 

0 

0 

0 

0 

3 

10 

1 

29 

C 

9 

ISO 

0 

0 

0 

0 

0 

b 

27 

6,432 

4,777 

3,967 

4.103 

1207 

3 

0 

0 

0 

0 

3 

10 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0.S47 

0,626 

0,b79 

0,722 

1200 

n 

0 

0 

n 

0 

3 

lO 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0.477 

0,335 

0.290 

0,305 

1209 

i 

0 

0 

0 

0 

3 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

a? 

7,299 

7.20b 

7.391 

9,283 

1210 

a 

0 

0 

0 

0 

3 

10 

1 

29 

b 

170 

1U4 

0 

0 

0 

0 

0 

6 

27 

6.432 

4,777 

3,967 

4,103 

1211 

3 

0 

0 

0 

0 

3 

10 

1 

29 

b 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,545 

0,625 

0,677 

0,721 

1212 

n 

0 

0 

0 

0 

3 

10 

1 

29 

6 

170 

144 

0 

0 

0 

0 

D 

b 

27 

0.421 

0,305 

0.271 

0,29^ 

1213 

1 

0 

0 

n 

n 

3 

10 

1 

31 

b 

24 

154 

0 

0 

0 

0 

0 

b 

27 

7.052 

6,964 

7.176 

9,027 

1219 

2 

0 

0 

0 

0 

3 

10 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

6.383 

4,746 

3*946 

4,084 

1215 

3 

0 

c 

0 

0 

3 

10 

1 

3l 

b 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0,54S 

0,625 

0,677 

0.721 

1216 

/| 

0 

0 

0 

0 

3 

10 

1 

31 

b 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0,529 

0.560 

0,305 

0.313 

1217 

t 

0 

0 

0 

0 

3 

10 

1 

31 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

7,052 

6,984 

7,176 

9,027 

1210 

a 

0 

0 

0 

0 

3 

10 

1 

31 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

6.383 

4,746 

3,946 

a, 084 

1219 

3 

0 

0 

0 

0 

3 

10 

1 

51 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

0,547 

0,626 

0,679 

0.722 

1220 

9 

0 

0 

0 

0 

3 

10 

1 

31 

0 

24 

148 

0 

0 

0 

0 

0 

6 

27 

0,453 

0.321 

0.260 

0,29b 

1221 

1 

0 

0 

0 

0 

3 

10 

1 

31 

b 

155 

143 

0 

j 

0 

0 

0 

6 

27 

7,052 

b,9R4 

7,176 

9,027 

1222 

a 

0 

0 

0 

0 

3 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

b 

27 

6,363 

4,746 

3,946 

4.084 

1223 

3 

0 

0 

0 

0 

3 

10 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0,545 

0,625 

0,677 

0.721 

1229 

9 

Q 

0 

0 

0 

3 

10 

i 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0,406 

0,295 

0.263 

0,285 

1225 

1 

0 

0 

0 

0 

1 

0 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

4,272 

4.645 

4,963 

6,572 

1226 

a 

0 

0 

0 

0 

1 

0 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

9,261 

7,227 

6,279 

6,663 

1227 

3 

0 

0 

n 

0 

X 

Q 

1 

29 

b 

9 

iSb 
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0 

0 

0 

0 

b 

27 

0,34- 

0.425 

0.476 

0,534 

1220 

9 

0 

0 

0 

0 

i 

a 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

b 

27 

0,A4ti 

O.bOl 

0,499 

0,494 

1229 

1 

f> 

0 

0 

0 

I 

a 

1 

29 

0 

9 

ISO 

0 

0 

0 

0 

0 

b 

27 

4,272 

4,645 

4,963 

6.572 

12S0 

2 

0 

0 

ct 

0 

1 

a 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

9.281 

7,227 

b.279 

6,683 

1251 

3 

0 

0 

0 

0 

1 

a 

1 

29 

n 

9 

150 

n 

n 

0 

0 

0 

6 

27 

0,343 

0.427 

O,40f) 

0,556 

1232 

9 

n 

0 

0 

0 

1 

u 

1 

29 

0 

9 

ISO 

0 

0 

0 

0 

0 

6 

27 

0,b9l 

0,521 

0,446 

0, 45p 
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I I Utho- ’ i 1 I 

I I CANOPY ISPhERI'' f VIEW I CANOPY t TIME \ INBANO ATMOSPHERIC FEATURES 

I I parameters ICHaRACT-< geometry ICHARACTERISTICSI and I CSPECTRAL band limits in nanometers^ 

I 1 IERI3TICSI I I place I 
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1 
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0 

0 

i 

4 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

<t,a72 

4,645 

4,963 

6,572 
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2 

0 

0 

0 

0 

1 

4 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

9t2Bl 

7,227 

6,279 

6.603 

1Z3S 

3 

0 

0 

0 

0 

1 
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1 

29 
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170 

144 
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0 

0 

0 

6 

27 

0,3«l 

0.425 

0,478 

0,534 

1236 

4 

0 

0 

0 

0 

1 

4 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,597 

0,469 

0.409 

0.430 

1237 

1 

0 

0 

0 

0 

1 

4 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

4.082 

4,462 

4,78o 

6.346 

1236 

2 

0 

0 

0 

0 

1 

4 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

9,173 

7,157 

6.226 

6.634 

1239 

3 

0 

0 

0 

4 

1 

4 

1 

/I 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0,341 

0,425 

0.476 

0,534 

1200 

4 

f) 

0 

0 

0 

1 

4 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0.765 

0,567 

0,475 

0,476 

1241 

1 

0 

0 

0 

0 

1 

4 

1 

31 

0 

24 

148 

0 

0 

0 

0 

0 

6 
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4,082 

4,462 

4,780 

6,346 

1242 

2 

0 

0 

0 

0 

1 

4 

1 

31 

0 

24 

146 

0 

0 

0 

0 

0 

6 

27 

9.173 

7.157 

6,226 

6,634 

1243 

3 

0 

0 

0 

0 

1 

4 

1 

31 

0 

24 

106 

0 

0 

0 

0 

0 

6 

27 

0,343 

0,427 

0.480 

0.536 

1244 

4 

0 

0 

0 

0 

1 

4 

1 

31 

0 

?4 

146 

0 

0 

0 

0 

0 

6 

27 

0.651 

0.406 

0,427 

0,441 

1245 

1 

0 

0 

0 

0 

1 

4 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

4,082 

4.462 

4,780 

6,346 

1246 

2 

0 

0 

0 

0 

1 

4 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

9,173 

7.157 

6,226 

6.634 

1247 

3 

0 

0 

0 

0 

1 

4 

1 

31 

6 

ISS 

143 

0 

0 

0 

0 

0 

6 

27 

0.341 

0,425 

0.478 

0,534 

1240 

4 

0 

0 

0 

0 

1 

4 

1 

31 

6 

155 

143 

0 

0 

0 

0 

0 

6 

27 

0,573 
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0,416 
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1 

0 

0 

0 

0 

2 

4 

1 

29 

6 

9 

156 

0 

0 

0 

1) 

0 
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27 

4.272 

4,645 
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* UUTPUT CALCULATIONS FROM £rIh MULTISPFCTNAl SYSTEM SIMULATION MODEL 

A ft 

* LAND3AT InBANO RADIANCES * 

* ft 
*ft**ft****ftftft*ft**ft*****ft**ftft****ft***ft***ftftftft ******** ft ft ******** ft********ftft* 


WHEAT FIELD RADIANCE SIMULATIONS FOR ONE OF SEVEN STAGES OF GROWTH 
AND VARIED ATMOSPHERIC AND VIFWTNG CONDITIONS 

*** emergent STAGEf MID NOVEMBER **ft 


I 
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OUTPUT calculations FROM ERTM hiJLTISPECTPAi. SYSTEM SIMULATION MODEL **A** 


PACE 2 
UtOEtAR 05-12-76 


spectral system SlHULiTTON MOOEL CALCULATIONS PROVIDE SYNTHETIC 
INBAND DATA VALUES FOR A SENSOR biTH SPECTFTED CHARACTERISTICS 
AND LOCATIONS, FROM SURFACE REFLECTORS# FqR WHICH BIDIRECTIONAL 
REFLECTANCE CHARACTERISTICS ARE COMPUTED, AMO WHICH ARE VIEWED 
THROUGH HOMOGENEOUS# ISOTROPIC ATMOSPHERIC MEDIA OF SPECIFIED 
characteristics under specified SOLAR ILLUMINATION GEOMETRIES, 

EFFECTIVE INBAND DATA VALUES CAN BE CALCULATED FOR EACH OF THE 
following three CROUPS OF QUANTITIES; 
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PACE 3 
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*** SIHULATEO SPECTf.AL HESPQK3E FOR..*. LANOSAT 


*** number of spectral bands a 


*** SPECTRAL BAND LIMITS AND CALIBRATIONt 


Qq 

to 

RAND 

NOMINAL 

EXTREMES 

calibration FACTORS 

SM 

1 

0.500 TO 0,600 

0.460 TO 0.640 MICROMETERS 

1,00000 


2 

0.600 TO 0.700 

0,590 TO 0.760 

l.OOOQO 

tog 

3 

0.700 TO o.eoo 

0.660 TO 0,920 

1,00000 

n 

0.600 TO 1.100 

0,790 TO 1,100 

1,00000 

a tP 

★** minimum spectral IMTCRVAL ,0.0X0 micrometers 




*** OEFIKITION OF atmospheric AND CANOPY PARAMETERS 


ICANOPY PARAMETERS! 


I atmospheric PARAMETERS! 


BASE CANOPY C'BASE< ) 


BACKCROUND REFLECTANCE CBREF') 


cn 


t wheat* emergent 
S WHEAT, JOINTING 
3 WHEAT, PPE-HEAD 

A wheat, post-head 

5 WHEAT, SENESCINR 

6 WHEAT, RIPE 

T WHEAT* HARVESTED 


MID NOV 
MID APR 
MID MAY 
END HAY 
MID JUN 
END JUN 
EARLY JUL 


spectral properties CSPECJ 


1 ERIM 1975 M8MT3 

SOIL reflectance CSOIL'J 


1 CONOIT H - sigma 

2 CDNDIT MFA>. SOIL 

3 CONDI T H + SIGHA 

density multiplier 


<100 sparse 
100 base 

>100 DENSE 


1 BARE SOIL {SOIL CLASS 2} 

2 GREEN vegetation 

3 LIGHT SOIL* HARVESTED 
BROWN VEGETATION 

OPTICAL THICKNESS ('OPT ID') 


spectral characteristics for 
standard atmospheres, 
labeled by horizontal 

VISUAL RANGE (KM) I 
4 HAZY 

10 HODERATE HAZE 
23 clear 

OPTICAL DEPTH C'OPD ID') 


I TOP OF THE ATMOSPHERE 
LATITUDE CLATM 


NOT CODED! SUN ZENITH ANGLES AREt 
FOR 3SNI 61*38,31,29,28*20*29 DEG 
FDR 46Nt 67, d2*3<l, 31*31*31*31 DEG 
each for THE 7 BASES RESPECTIVELY 
(SUN ZEN 3 57 IS the DIFFUSE CASE) 




IKFY TU output PARAMETERS! I 

I ! 

I LABEL DESCRIPTION I 

(CASE,, ....SEQUENTIAL CASE NUMBER I 

IlD....... .SIMULATION TYPE (SEE PAGE 2)1 

CANOPY TYPE AND STRUCTURE I 

ISPEC .spectral pruperty Class i 

ISQIL......80IL REFLECTANCE CLASS t 

PERCENT OF BASE OEN 3 ITV ! 

IBrEF,.,... background REFLECTANCE CLASS! 
lOPT ID..,. optical thickness CLASS I 

lOPO ID.. ..OPTICAL DEPTH CLASS I 


iSUN Zen... SOI AR ZENITH ANGLE I 

IVlEw ZEN..V1EH ZENITH ANGLE ! 

IREL AZIM. .RELATIVE AZIMUTH ANGLE ! 

ISCAT ANG. .SCATTERING ANGLE ! 

IX ILLU... .percent OF SOIL ILLUMINATED I 
IX V1Eh,,,,PER CENT OF SOIL VIEWED I 

IX TCOVR... CANOPY PCT COVER, TOTAL I 

IX GCOVR... canopy PCT COVER* GrEEN LEAFI 

ILAT SIMULATION LATITUDE OF VIEwl 

IHONTH,,, ..simulation HUNTH OF YEAR I 

IDAY. SIMULATION DAY OF MONTH I 

I I 

I NOTE that parameters ARE NOT I 

I applicable In all cases I 

t—— 


VALUES for THE FOLLOWING CANf)PY PARAMETERS ARE NOT I'iCLUDEDt 
xillu,xvifw,xtlvb,xgcvr 
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I I CANnPY ISPHERIC I VIEW I CAHOPY I TIME I InBAMD RADIANCES 

I I PARAMETERS ICHARACT-I GEOMETRY 1 CHARACTFRISTICS I AND I tSPbCTRAL HAND tI«ITS IN NANOMETERS) 
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0 

0 

0 

0 

0 

11 

15 
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0.516 
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19 

8 

1 

1 

1 

20 

1 

23 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

n 

15 

0.304 

0.335 

0,379 

0,488 

20 

6 

1 

1 

1 
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1 

23 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

n 

15 

0.302 

0,259 

0,366 

0,517 

21 

6 

1 

1 

1 
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t 

23 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 
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0,216 
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0.569 
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i 
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a 

t 

i 

2 
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15 
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0,526 

0,708 


****^ OUTPUT calculations FROM ERIM MULTJ SPECTRAL SYSTEM SIMULATION MODEL ***** 


16 » 02:44 


PAGE 9 
05 - 12*76 


o& 

rsD 


I f lATMO- I I II 
! I CANOPY ISPHERIC I VIEW I CANOPY 1 TIME I 
I I parameters ICHaRaCT-I GEOMETRY ^:HA»ACTERTSTICS^ AND I 
I I lEPlSTirSi 1 I PLACE I 


INRANP radiances 

rsPECTfJAL band LINHS IN NAnDMETEKS) 


c 


R 

S 

S 

D 

B 



V 

A 

3 

• • — 

1 

V 

T 

G 

■ ■ 

h 







A 


A 

P 

n 

E 

P 

D r 

1 3Z 

IZ 

RZ 

CA 

XI 

XI 

xc 

xc 

L 

0 

D 

500 

600 

700 

eoQ 

S 

I 

S 

t 

1 

hi 

E 

PI PI UF 

FE 

El 

AN 

L 

E 

V 

Y 

A 

M 

A 

Tt) 

TD 

TO 

TU 

E 

D 

E 

c 

L 

S 

F 

TD DD NN 

WN 

LM 

TG 

U 

H 

R 

R 

T 

TH 

y 

600 

700 

300 

1100 

221 

8 

\ 

1 

2 

loo 

2 

10 

1 61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0*332 

0.275 

0,49q 

0.696 

222 

a 

1 

1 

2 

200 

2 

10 

1 61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.292 

0.210 

0,494 

0,712 

223 

s 

1 

1 

3 

20 

2 

to 

1 61 

6 

50 

122 

0 

0 

0 

0 

0 

ll 

15 

0,a79 

0.482 

0.645 

0.664 

224 

a 

1 

1 

3 

100 

2 

10 

1 61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,370 

0.323 

0,585 

0.819 

22S 

6 

1 

1 

3 

200 

2 

10 

1 61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.307 

0.234 

0.552 

0.801 

226 

6 

1 

1 

1 

20 

2 

10 

1 61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0.315 

0.263 

0.401 

0,546 

227 

B 

1 

4 

1 

100 

2 

10 

1 61 

0 

SO 

lie 

0 

0 

0 

0 

0 

u 

15 

0.281 

0.221 

0,396 

0.554 

22S 

a 

1 

1 

1 

200 

2 

10 

1 61 

0 

50 

U0 

0 

0 

0 

0 

0 

11 

15 

0.261 

0,185 

0.407 

0.582 

229 

0 

1 

1 

2 

20 

2 

10 

1 61 

0 

50 

lie 

0 

0 

0 

u 

0 

11 

15 

0,392 

0.381 

0.S19 

0.701 

230 

6 

1 

1 

2 

100 

2 

10 

1 61 

0 

50 

lie 

0 

u 

0 

0 

0 

11 

IS 

0.320 

0.271 

0.461 

0,671 

231 

8 

1 

1 

2 

200 

2 

10 

1 61 

0 

50 

118 

0 

0 

0 

0 

0 

u 

15 

0.27S 

0,207 

0.464 

0,66B 

232 

a 

t 

1 

3 

20 

2 

10 

1 61 

0 

50 

IIB 

0 

0 

0 

0 

0 

11 

15 

0.469 

0.479 

0,639 

0.857 

233 

a 

1 

1 

3 

100 

2 

10 

1 61 

0 

50 

iia 

0 

0 

0 

0 

0 

11 

15 

0.560 

0.321 

0,569 

0,795 

23^1 

a 

1 

1 

3 

200 

2 

10 

1 61 

0 

50 

116 

0 

0 

0 

0 

0 

11 

15 

0.295 

0.2Z<i 

0.525 

0,760 

235 

8 

1 

i 

1 

20 

2 

10 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

IS 

0,310 

0.2CO 

0.40a 

0.552 

236 

a 

1 

1 

1 

too 

2 

10 

1 

6 

129 

114 

0 

0 

0 

0 

0 

ii 

15 

0.277 

0,219 

0.412 

0,570 

237 

6 

1 

1 

1 

200 

2 

to 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

u 

15 

0.259 

0.106 

0.435 

0.625 

236 

6 

1 

1 

2 

20 

2 

lO 

1 61 

6 

129 

U4 

0 

0 

0 

0 

0 

11 

15 

0.3«6 

0.378 

0,522 

0.70b 

239 

e 

I 

1 

2 

100 

2 

10 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.315 

0,267 

0.494 

0.693 

2 ao 

6 

1 

t 

2 

200 

2 

10 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

li 

15 

0.275 

0.206 

0.4S9 

0,707 

241 

a 

1 

1 

3 

20 

2 

10 

1 6! 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.a&2 

0,475 

0,640 

0,861 

242 

a 

1 

1 

3 

loo 

2 

10 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,353 

0,316 

0.580 

0.814 

243 

a 

1 

1 

3 

200 

2 

10 

1 61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,290 

0,226 

0.547 

0.795 

244 

6 

1 

1 

1 

20 

2 

10 

1 67 

6 

54 

il5 

0 

0 

0 

0 

0 

11 

15 

0.2«7 

0.243 

0,233 

0.446 

245 

8 

1 

1 

1 

100 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

0 

ll 

15 

0.262 

0,194 

0.33R 

0.468 

246 

8 

1 

1 

1 

200 

2 

10 

1 67 

6 

54 

US 

0 

0 

0 

0 

0 

11 

15 

o.aae 

0.169 

0.35b 

0.504 

247 

a 

1 

1 

2 

20 

2 

10 

I 67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

IS 

0,305 

0,316 

0.425 

0,568 

248 

6 

1 

1 

2 

100 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

0 

ll 

15 

0.289 

0,230 

0.401 

0.555 

249 

6 

1 

1 

2 

200 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

0 

ll 

15 

0,259 

0.183 

0.397 

0.565 

250 

6 

1 

1 

3 

20 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

Q 

ll 

15 

0.003 

0,393 

0.517 

0,669 

251 

a 

1 

1 

3 

too 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

0 

IX 

15 

0.317 

0.266 

0.466 

0,647 

252 

6 

1 

i 

3 

200 

2 

10 

1 67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0.270 

0.19b 

0,440 

0,632 

253 

8 

1 

1 

t 

20 

2 

10 

1 ife7 

C 

54 

112 

0 

0 

0 

0 

0 

u 

15 

0.280 

0.241 

0,328 

0.442 

254 

a 

1 

i 

t 

100 

2 

10 

1 67 

0 

54 

U2 

0 

0 

0 

0 

0 

li 

15 

0,255 

0.191 

0.322 

0.444 

255 

a 

1 

1 

1 

200 

2 

10 

1 67 

0 

54 

112 

0 

0 

0 

0 

0 

ll 

15 

0,23B 

0.164 

0,334 

0,465 

256 

e 

1 

X 

2 

20 

2 

10 

. 67 

0 

54 

112 

0 

0 

0 

0 

D 

ll 

15 

0.339 

0.316 

0.420 

0.563 

257 

a 

1 

1 

2 

too 

2 

10 

1 67 

0 

54 

U2 

0 

0 

0 

0 

0 

ll 

15 

0.282 

0,226 

0.3B6 

0.534 

258 

8 

1 

1 

2 

2no 

2 

10 

1 67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,250 

0.179 

0,373 

0,530 

259 

a 

1 

1 

3 

20 

2 

10 

1 67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,398 

0.392 

0.513 

0.685 

260 

a 

1 

1 

3 


2 

10 

1 67 

0 

54 

112 

0 

0 

0 

0 

0 

n 

15 

0,311 

0.265 

0.453 

0.628 

261 

B 

\ 

1 

3 

200 

2 

10 

1 67 

0 

54 

112 

0 

0 

0 

0 

0 

ll 

15 

0,263 

0.195 

n*4l9 

0,599 

262 

B 

1 

1 

I 

20 

2 

10 

1 67 

6 

126 

108 

0 

0 

0 

0 

0 

ll 

15 

0,c?7 

0.240 

0.332 

0,44b 

263 

0 

1 

L 

1 

100 

2 

10 

1 67 

6 

126 

106 

0 

0 

0 

0 

0 

u 

15 

0.251 

0.191 

0,336 

0,46b 

264 

6 

1 

1 

1 

200 

2 

10 

1 67 

6 

126 

lOB 

0 

0 

0 

0 

0 

11 

15 

0.237 

0.165 

0,354 

0.502 


***** OUTPUT CALCULATIONS FROM ERIM MULT I3PFCTPAL SYSTEM SIMULATION MODEL ***** 


PAGE 10 
161023^^ 05»12»76 


I 1 lATMO- I i * \ 

I I CANOPY I SPHERIC * VIEW 1 CANOPY I TIME \ INBANO RADIANCES 

I f parameters ICHARACT-* geometry 1CHARACTER1STIC3I AND 1 (SPECTRAL BAND LIMITS IN NANOMETERS) 

I i IFRISTICSI ! I PLACE i 


C HSSDB VA3IVTG m 


A 

S 

E 

1 

D 

A 

S 

F 

P 

E 

C 

n 

I 

L 

E 

N 

S 

R 

F 

F 

0 

PI 

TD 

n 

PI 

no 

37 

UE 

NN 

IZ 

FE 

WN 

Pz 

FI 

LM 

CA 

AN 

TG 

XL 

L 

U 

XI 

E 

xc 

V 

R 

xc 

V 

p 

L 

A 

T 

Cj 

N 

TH 

D 

A 

Y 

500 

TD 

600 

600 

m 

700 

700 

TO 

600 

BOO 

TO 

1100 

265 

6 

1 

1 

2 

20 

2 

10 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

O.JSS 

0.315 

0,023 

0.S68 

266 

6 

1 

1 

2 

too 

2 

10 

1 

o7 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0.279 

0.226 

0.399 

0.554 

26T 

8 

1 

1 

2 

200 

2 

10 

i 

67 

6 

126 

108 

0 

0 

0 

0 

0 

n 

15 

0*249 

0.179 

0*394 

0,564 

268 

6 

1 

i 

3 

20 

2 

10 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,593 

0*389 

0,515 

0.689 

269 

6 

1 

1 

3 

too 

2 

10 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

IS 

0*307 

0.262 

0.464 

0.646 

270 

6 

1 

1 

3 

200 

2 

10 

1 

67 

6 

126 

loa 

0 

0 

0 

0 

0 

11 

15 

0*260 

0*194 

0*438 

0.630 

271 

8 

I 

1 

1 

20 

!j 

lO 

i 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,375 

0.351 

0.397 

0,515 

272 

6 

i 

1 

1 

100 

3 

10 

1 

61 

6 

30 

122 

0 

0 

0 

0 

0 

11 

IS 

0*343 

0.290 

0.406 

0.S43 

273 

8 

i 

1 

! 

200 

3 

10 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,525 

0,256 

0,029 

0,590 

27^ 

8 

1 

1 

2 

20 

1 

to 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,<I52 

0,050 

0,515 

0,668 

275 

a 

1 

1 

2 

lOO 

3 

10 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

n 

IS 

0,58| 

0,339 

0,068 

0,657 

276 

6 

1 

1 

2 

200 

3 

10 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,500 

0,276 

0,083 

0,671 

277 

8 

1 

1 

3 

20 

3 

to 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

IS 

0.529 

0.5«6 

0.630 

0,823 

278 

a 

1 

1 

3 

foo 

3 

10 

i 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

i5 

0.019 

0,387 

0,57o 

0,778 

279 

6 

1 

1 

3 

200 

3 

10 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,556 

0,297 

0.541 

0,759 

280 

8 

i 

1 

1 

20 

3 

10 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

n 

15 

0*364 

O. 3 O 6 

0,390 

0,50b 

2Bt 

6 

i 

1 

1 

100 

3 

10 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

n 

15 

0.529 

0*283 

0.395 

0,514 

262 

8 

1 

1 

1 

200 

3 

10 

1 

61 

0 

so 

118 

0 

0 

0 

0 

0 

11 

15 

0.310 

0.247 

0,39b 

0.542 

263 

6 

1 

1 

2 

20 

3 

10 

l 

61 

0 

so 

118 

0 

0 

0 

a 

0 

u 

IS 

0.001 

0.446 

0,509 

0.660 

280 

6 

I 

1 

2 

100 

3 

10 

t 

61 

0 

so 

118 

0 

0 

0 

0 

0 

It 

15 

0*369 

0.530 

U.470 

0,631 

265 

8 

1 

1 

2 

200 

3 

10 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

It 

IS 

0.526 

0,269 

0,053 

0*627 

256 

8 

1 

1 

3 

20 

3 

10 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

n 

15 

0,520 

0.505 

0.628 

0.B16 

287 

a 

1 

1 

3 

100 

3 

10 

i 

61 

0 

SO 

118 

0 

0 

0 

n 

0 

11 

15 

0,009 

0,385 

0,558 

0,754 

28B 

6 

1 

1 

3 

200 

3 

10 

1 

6t 

0 

50 

lie 

0 

0 

0 

0 

0 

n 

IS 

0.505 

0,291 

0,513 

0.719 

289 

8 

1 

1 

1 

20 

3 

10 

i 

61 

b 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,559 

0.300 

0,393 

0.512 

290 

8 

1 

1 

1 

loo 

3 

10 

1 

61 

6 

129 

ua 

0 

0 

0 

0 

0 

11 

15 

0.326 

0.2B2 

0.001 

0,538 

291 

0 

t 

1 

1 

200 

3 

10 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.30e 

0.20B 

0.420 

0,585 

292 

8 

J 

1 

2 

20 

3 

to 

1 

61 

6 

129 

114 

a 

0 

0 

0 

0 

11 

15 

0.036 

0.003 

0.511 

0,665 

293 

8 

1 

1 

2 

100 

3 

10 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.560 

0.331 

O.OSl 

0.653 

294 

8 

\ 

1 

2 

200 

3 

lO 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.525 

0,268 

0,077 

0.666 

295 

8 

1 

1 

3 

20 

3 

10 

t 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.bl5 

0,501 

0,629 

O.B20 

296 

8 

1 

1 

3 

loo 

3 

lO 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

IS 

0,002 

0.360 

0.569 

0.773 

297 

8 

1 

1 

3 

200 

3 

10 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,559 

0,289 

0,535 

0,754 

296 

8 

i 

•« 

4 

1 

20 

3 

10 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,520 

0,293 

0,325 

0.417 

299 

8 

1 

1 

1 

too 

3 

to 

1 

67 

6 

5a 

115 

0 

0 

0 

0 

0 

11 

15 

0,299 

0.2O3 

0.550 

0,436 

300 

8 

1 

1 

1 

200 

3 

to 

i 

67 

6 

54 

Its 

0 

0 

0 

0 

0 

11 

15 

0,265 

0.21B 

0,307 

0,/^72 

301 

6 

! 

1 

? 

20 

3 

10 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,363 

0,369 

0,016 

0,536 

302 

6 

1 

X 

2 

too 

3 

10 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,327 

0,279 

0.392 

0.523 

303 

8 

1 

1 

2 

200 

3 

10 

i 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,296 

0,232 

0,5BP 

0,533 

304 

6 

1 

1 

3 

20 

3 

10 

i 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0.402 

O.ooo 

0.508 

0.657 

305 

a 

1 

1 

3 

100 

3 

10 

i 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,555 

0.316 

0,057 

0,615 

^06 

6 

1 

1 

3 

200 

3 

10 

i 

67 

6 

54 

115 

0 

0 

0 

0 

0 

It 

15 

0.508 

0,207 

0,031 

0,600 

307 

8 

1 

1 

1 

20 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

u 

n 

15 

0,317 

0.290 

0,32n 

0,411 

308 

B 

1 

1 

1 

too 

3 

10 

1 

67 

0 

54 

112 

0 


0 

0 

0 

11 

is 

0,290 

0.239 

0,310 

0*413 


***** OUTPUT CALCUtATTONS FROM ERIH hULTISPFCTRAL 9YSTEH SlMuLATlflN MOOtL ***** 


lbl02*<ja 05-12-76 


1 i 

1 1 CANPPY 

UTMO- 1 

laPf^ERIC [ 

VIEW 

\ 1 
\ CAftjnPY 1 

1 

time i 

TM«AWD RADIANCES 

1 1 P4R4MEKR8 

ICHARaCT-I 

GEOMETRY 

ICHARACTERISTICSI 

AMU 1 

(SPECTRAL band limits IN NAI^OMETErtS) 

! !_ 

lERISTICSI 


1 1 

PLACE 1 


C HS80S VASIVTG M 


& 


A 

P 

0 

E 

R 

Q 

0 

sz 

IZ 

RZ 

CA 

XL 

XI 

XC 

XC 

U 

U 

0 

500 

600 

700 

BOO 

S 

I 

S 

E 

T 

N 

E 

PI 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 


A 

TO 

TO 

TO 

TO 

E 

D 

E 

C 

L 

S 

F 

TO 

00 

NN 

WN 

LM 

TG 

U 

h 

R 

R 

T 

TH 

Y 

600 

700 

BOO 

1100 


309 

a 

i 

i 

1 

SCO 

3 

mm»m 

10 

1 

■ V«P 

67 

0 

tel 

54 

112 

p — • ■ 

0 

0 

0 

mmmm 

0 

mmmt 

0 

11 

p ^ • 

IS 

0,275 

0.212 

0.333 

0,434 

310 

a 

1 

L 

2 

2D 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

IS 

0,377 

0,367 

0,413 

0,531 ^ 

311 

a 

1 

1 

2 

100 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

IS 

o.iso 

0,277 

0,378 

0,502 

312 

a 

1 

i 

2 

SCO 

3 

10 

1 

6-7 

0 

54 

112 

0 

0 

0 

0 

0 

ll 

15 

0.387 

0,336 

U.36U 

0,498 

313 

a 

i 

1 

3 

20 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

IS 

0,437 

0,443 

0.505 

0,652 

314 

B 

i 

1 

3 

loo 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

It 

15 

0,349 

0.315 

0,445 

0,596 

315 

6 

1 

1 

3 

Soo 

3 

10 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,300 

0,244 

0,410 

0,567 

316 

6 

1 

1 

1 

20 

3 

10 

1 

67 

6 

126 

IDS 

0 

0 

0 

0 

0 

11 

15 

0.314 

0,389 

0.335 

0.41b 

317 

B 

i 

1 

1 

loo 

3 

10 

1 

67 

6 

126 

106 

0 

0 

D 

0 

u 

n 

15 

0.388 

0,240 

0.33P 

0,435 

3ia 

6 

i 

1 

1 

200 

3 

10 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

n 

15 

0.375 

0,314 

0,345 

0.470 

319 

a 

1 

1 

2 

20 

3 

10 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

n 

15 

0.373 

0,365 

0,415 

0,536 

320 

a 

i 

t 

2 

100 

3 

10 

1 

67 

6 

126 

loa 

0 

0 

0 

0 

0 

11 

IS 

0,317 

0.376 

0.390 

0,522 

321 

e 

t 

1 

2 

200 

3 

10 

1 

67 

6 

126 

loe 

0 

0 

0 

0 

0 

11 

15 

0.386 

0.336 

0,386 

0,533 

322 

a 

1 

1 

3 

20 

3 

10 

1 

67 

6 

126 

loa 

0 

0 

0 

0 

0 

11 

15 

0.433 

0.441 

0,507 

0,657 

323 

6 

1 

1 

3 

100 

3 

10 

1 

67 

6 

126 

lOB 

0 

0 

0 

0 

0 

11 

IS 

0,345 

0,313 

0,455 

0,614 

324 

a 

1 

1 

5 

2or 

3 

10 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0.397 

0,343 

0.439 

0,596 

325 

8 

i 

1 

1 

20 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

It 

15 

0,431 

0,393 

n.aop 

0,506 

326 

S 

1 

1 

1 

100 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

ii 

IS 

0,411 

0.351 

0,415 

0,536 

327 

a 

i 

1 

1 

SCO 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

n 

15 

0.400 

0,339 

0,431 

0,563 

32a 

6 

1 

1 

2 

20 

1 

4 

i 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.478 

0,458 

0,489 

0,619 

329 

a 

1 

1 

2 

100 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,435 

0.384 

0.473 

0.613 

330 

a 

1 

1 

2 

2oo 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

u 

15 

0,410 

0,343 

0.469 

0,633 

331 

a 

1 

1 

3 

20 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.5SS 

0.533 

0,571 

0,733 

332 

a 

1 

1 

3 

100 

1 

4 

1 

61 

6 

So 

122 

0 

0 

0 

0 

0 

11 

15 

0.459 

0.416 

0.532 

0.700 

333 

6 

i 

1 

3 

200 

1 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.u30 

0,357 

0,509 

0,667 

334 

6 

1 

X 

1 

20 

1 

4 

t 

61 

0 

50 

116 

0 

0 

0 

0 

0 

XX 

15 

0.415 

0.383 

0,400 

0,t|99 

335 

B 

1 

1 

1 

too 

1 

4 

1 

61 

0 

SO 

116 

0 

0 

0 

0 

0 

11 

15 

0,594 

0.343 

0.397 

0,506 

336 

6 

1 

1 

1 

200 

1 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0,383 

0.318 

0.405 

0,537 

337 

6 

1 

1 

2 

20 

t 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0,463 

0.450 

0,482 

0,611 

33e 

e 

1 

1 

2 

100 

1 

4 

1 

61 

0 

50 

ua 

0 

0 

0 

0 

0 

11 

15 

0.419 

0.377 

0 .456 

0,593 

339 

0 

i 

1 

2 

200 

1 

4 

X 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0,393 

0.333 

0.445 

0.SB9 

340 

a 

I 

1 

3 

20 

1 

4 

1 

61 

0 

50 

iia 

0 

0 

0 

0 

0 

11 

15 

0.511 

0.517 

0.565 

0,725 

341 

a 

1 

1 

3 

100 

1 

4 

1 

61 

0 

50 

na 

0 

0 

0 

0 

0 

11 

IS 

0.443 

0.411 

0.518 

0.683 

302 

8 

i 

1 

3 

200 

1 

4 

1 

61 

0 

50 

iifl 

0 

0 

0 

0 

0 

11 

15 

0,403 

0,348 

0,466 

0.657 

303 

a 

1 

1 

1 

20 

1 

4 

! 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,408 

0,381 

0,401 

0,503 

300 

a 

i 

1 

1 

100 

1 

U 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,368 

0,340 

0.407 

0,533 

345 

a 

i 

1 

1 

200 

t 

4 

1 

61 

6 

129 

U4 

0 

0 

0 

0 

0 

11 

15 

0,377 

0,317 

0,423 

0,557 

346 

6 

i 

1 

2 

20 

1 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.455 

0.447 

0,402 

0.614 

347 

6 

i 

1 

2 

100 

1 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.413 

0.373 

0,465 

0,607 

346 

6 

i 

1 

2 

200 

1 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

n 

15 

0.387 

0.331 

0,461 

0.617 

349 

6 

i 

1 

3 

20 

1 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,503 

0.513 

0,565 

0.727 

350 

a 

i 

1 

3 

lOO 

1 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

n 

15 

0,435 

0.406 

0,525 

0,695 

351 

6 

1 

1 

3 

200 

1 

4 

1 

61 

6 

129 

114 

0 

u 

0 

a 

0 

n 

15 

0, 396 

0.345 

0,502 

0.683 

352 

a 

1 

1 

1 

2^1 

1 

4 

1 

67 

6 

Sa 

115 

D 

0 

0 

0 

0 

11 

!5 

0,377 

0.353 

0.340 

0.419 


**««« OUTPUT CALCULftTlOl^a FROM FRTM mUUTISPFCTRAl 3VSTE« SI«ULATiriN rtOUEU ***** 


PAGE l<i 
IbioStRU a5>i2»7e 


IATMO> I I t I 



i 


! 

CANHPY 

1 SPHERIC 

1 


VIEW 

1 

CANPPY 


1 

TIME 

i 

IMBAMD KAQiANtEJ? 



1 


1 parameters 

ICHARACT 

-1 

GEDMETFiV 

iCHARACTERlSTTCSI 

AND 

1 

OPECTRAL 

Band lThiTS IN nanDMETEHS) 


1 






IER1STIC3I 




1 




1 

PLACE 

I 





c 


fl 

S 

3 

D 

8 




V 

A 

8 

I 

V 

T 

G 


H 







A 


A 

P 

n 

E 

R 

a 

n 

sr 

IZ 

nz 

CA 

XL 

XI 

%c 

xc 

L 

n 

[) 

500 

600 

700 

BOO 


5 

I 

S 

E 

I 

N 

E 

PI 

PI 

UE 

EE 

El 

An 

L 

E 

V 

Y 

A 

M 

A 

TO 

TO 

TH 

TO 


E 

D 

E 

C 

U 

s 

F 

TO 

f)D 

NN 

WN 

LM 

TG 

U 

w 

R 

R 

T 

TH 

Y 

600 

TOO 

Boo 

1100 

sS 

353 

8 

1 

1 

! 

loo 

1 

4 

1 

67 

6 

54 

IIS 

0 

0 

0 

0 

0 

u 

15 

0*362 

0,500 

0.344 

0,434 

o § 

35 

8 

1 

1 

1 

200 

1 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0.55S 

0,283 

0.357 

0.461 


355 

8 

1 

1 

2 

20 

1 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

u 

15 

0,415 

0,383 

0.403 

0,506 


356 

B 

1 

1 

2 

1 00 

1 

4 

1 

67 

6 

54 

US 

0 

0 

0 

0 

0 

11 

15 

0,3T'» 

0.325 

0,389 

0,499 


357 

8 

1 

1 


200 

1 

a 

1 

67 

6 

54 

US 

0 

0 

0 

0 

0 

11 

15 

0*360 

0.293 

0,3B6 

0.507 


358 

8 

1 

1 

3 

20 

1 

a 

1 

67 

6 

54 

US 

0 

0 

0 

0 

0 

11 

15 

0,449 

0.433 

0.467 

0,593 


S54 

8 

1 

1 

3 

too 

1 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,397 

0.351 

0,435 

0,567 


360 

8 

1 

1 

5 

200 

1 

4 

1 

67 

b 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,368 

0.304 

0,417 

0,557 

J3 C3 

361 

a 

1 

1 

1 

20 

1 

4 

1 

67 

0 

54 

U2 

0 

0 

0 

0 

0 

11 

15 

0,368 

0,328 

0,335 

0,415 


362 

6 

i 

1 

1 

100 

1 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

n,3S2 

0.296 

0,333 

0.418 

wQ 

363 

6 

1 

1 

1 

250 

i 

4 

1 

67 

0 

54 

LIZ 

0 

0 

0 

0 

0 

u 

15 

0,343 

0.277 

0.539 

0,434 


364 

8 

1 

1 

2 

20 

1 

4 

1 

67 

0 

54 

U2 

0 

0 

0 

0 

0 

u 

15 

0.404 

0.379 

0.399 

0,502 


365 

6 

1 

1 

2 

too 

1 

a 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0.370 

0,322 

0,37b 

0.465 


366 

6 

1 

1 

2 

200 

1 

4 

L 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,350 

0,289 

0.370 

0,482 


367 

6 

1 

1 

3 

20 

1 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,441 

0.431 

0,463 

0,590 

Ul 

368 

8 

1 

1 

3 

100 

1 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

Q 

u 

IS 

0,369 

0.348 

0,426 

0.554 


369 

6 

1 

1 

3 

200 

1 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,358 

0.300 

0,402 

0.534 


370 

8 

1 

1 

1 

20 

1 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

u 

15 

0,363 

0.327 

0.337 

0.419 


371 

8 

1 

1 

« 

iOO 

1 

4 

1 

67 

6 

126 

108 

c 

0 

0 

0 

0 

u 

15 

0.34B 

0,295 

0.342 

0.434 


372 

a 

1 

1 

1 

200 

1 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

u 

15 

0,339 

0.278 

0,354 

0,460 


373 

B 

1 

i 

2 

20 

1 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,399 

0.377 

0,401 

0,505 


374 

6 

1 

1 

2 

100 

1 

4 

1 

67 

6 

126 

lOB 

0 

0 

0 

a 

0 

n 

IS 

0,365 

0,320 

0,38b 

0,498 


375 

6 

1 

1 

2 

200 

1 

4 

1 

67 

6 

126 

^06 

0 

0 

0 

0 

0 

11 

15 

0,346 

0,288 

0,384 

0,506 


376 

6 

1 

1 

3 

20 

1 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

u 

15 

0,435 

0,428 

0,464 

0,593 


577 

a 

1 

1 

3 

100 

t 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,383 

0.345 

0,432 

0,566 


378 

B 

1 

1 

3 

200 

1 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

u 

15 

0,354 

0.299 

o.ais 

0,556 


379 

6 

1 

i 

i 

20 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

1 1 

15 

0,349 

0,286 

0,436 

0,605 


380 

6 

1 

1 

1 

100 

2 

a 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

u 

15 

0,329 

0.248 

0,443 

0,626 


361 

6 

1 

1 

1 

200 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

!5 

0.316 

0,226 

0,46C 

0,861 


382 

8 

1 

1 

2 

?o 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

u 

15 

0,395 

0,353 

0,516 

0,717 


383 

6 

1 

1 

2 

100 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,353 

0.281 

0,501 

0,710 


384 

8 

1 

1 

2 

200 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,328 

0,240 

0,496 

0,721 


385 

a 

1 

i 

3 

20 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,442 

0,417 

0,601 

0,831 


366 

8 

1 

l 

3 

100 

2 

4 

I 

61 

6 

50 

l?2 

0 

0 

0 

0 

0 

11 

15 

0,37b 

0,313 

0,561 

0.799 


387 

8 

1 

1 

3 

?oo 

2 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

u 

15 

0,338 

0,254 

0,539 

0.787 


388 

e 

1 

1 

1 

20 

2 

4 

1 

61 

0 

50 

US 

0 

0 

0 

0 

0 

u 

!5 

0,333 

0.260 

0,426 

0.596 


389 

6 

1 

1 

1 

100 

2 

4 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

11 

!5 

0.312 

0,239 

0.426 

0,603 


390 

6 

1 

i 

1 

200 

2 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

u 

IS 

0,300 

0,216 

0,45u 

0,624 


391 

6 

1 

1 

2 

20 

2 

4 

1 

61 

0 

SO 

lie 

(J 

0 

0 

0 

0 

11 

15 

0,360 

0,3«5 

0,511 

0.709 


392 

6 

1 

1 

2 

100 

2 

4 

1 

61 

0 

50 

116 

0 

0 

0 

0 

0 

It 

15 

0.337 

0,273 

0,485 

0,689 


393 

B 

1 

i 

2 

200 

2 

4 

1 

61 

0 

50 

llB 

0 

0 

0 

0 

0 

It 

15 

y ,311 

0,231 

0,474 

0.6B7 


394 

a 

1 

i 

3 

20 

2 

4 

1 

6) 

0 

50 

118 

0 

0 

0 

0 

0 

11 

15 

0.*j27 

0.411 

0,59u 

0.824 


395 

6 

I 

1 

3 

100 

2 

4 

1 

61 

0 

50 

118 

0 

0 

0 

0 

0 

11 

15 

0.361 

0.307 

0,547 

0,781 


396 

8 

1 

1 

3 

200 

2 

4 

1 

61 

0 

50 

US 

0 

u 

0 

n 

0 

1 1 

15 

0,321 

0.246 

0.517 

0,755 


I 


***** flUTPUT calculations FROM ERIH mULTI SPFCTRAL SYSTEM SIHuLATyON HDDtL ***** 


PAt>c tS 
l6»02iaa 05-V2*76 


I ] IATmO- I I II 

I I CANOPY ISPhERTC I VIE^ I CANOPY I TIME | IN0AND HADIaNCES 

1 I PARahETFRS iCHARACT-i GEOMETRY I CHARACTERI 8TICS I ANfl I fSPECTRAL 0AN|j lI*^TTS IN NANOHETEhS) 

1 I IERI9TIC3I \ I PLACE I 


c 


8 

S 

s 

0 

6 




V 

A 

3 

I 

V 

T 

G 


M 






A 


4 

P 

0 

E 

R 

0 

D 

sz 

TZ 

RZ 

CA 

XI 

XI 

xc 

xc 

L 

0 

D 

500 

600 

700 

800 

8 

I 

8 

E 

I 

N 

£ 

Pi 

PI 

UF 

FE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 

E 

D 

E 

C 

L 

3 

F 

TO 


NN 

WN 

LM 

TC 

U 

H 

H 

R 

T 

TH 

Y 

600 

700 

800 

1100 

597 

B 

1 

1 

1 

20 

2 

9 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

n 

15 

0.326 

0,277 

0.429 

0,600 

598 

B 

1 

1 

1 

100 

2 

0 

1 

61 

6 

129 

119 

0 

0 

0 

0 

0 

11 

15 

0*306 

0,237 

0.436 

0.620 

399 

a 

1 

1 

1 

200 

2 

0 

1 

61 

6 

129 

119 

0 

0 

0 

0 

0 

11 

4 «r 

0,295 

0,215 

0,452 

0,655 

400 

a 

1 

1 

2 

20 

2 

9 

1 

61 

6 

129 

119 

0 

0 

0 

0 

0 

11 

is 

0,572 

0,392 

0«511 

0.712 

aoi 

6 

1 

1 

2 

100 

2 

4 

1 

61 

6 

139 

119 

0 

0 

0 

0 

0 

11 

15 

0.320 

0.269 

0t494 

0,705 

90S 

8 

1 

1 

2 

?00 

2 

4 

1 

fal 

6 

129 

U4 

0 

0 

0 

0 

0 

11 

15 

0*305 

0,228 

0.491 

0.715 

905 

8 

1 

1 

3 

20 

2 

4 

1 

61 

b 

129 

119 

0 

0 

0 

0 

0 

11 

15 

0,919 

0,406 

0,59o 

0,886 

409 

8 

1 

1 

3 

10O 

2 

4 

1 

6t 

6 

129 

119 

0 

0 

0 

0 

0 

11 

15 

0.353 

0,302 

0,559 

0,794 

405 

6 

1 

1 

3 

200 

2 

9 

1 

61 

6 

129 

119 

0 

0 

0 

0 

0 

It 

15 

0,315 

0,292 

0.531 

0.781 

906 

a 

1 

1 

1 

30 

2 

9 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0.310 

0.251 

0,362 

0*995 

407 

e 

1 

1 

1 

>00 

2 

4 

1 

67 

6 

59 

115 

0 

0 

0 

a 

0 

11 

15 

0.219 

0.220 

0.367 

0.511 

908 

a 

1 

1 

1 

200 

2 

4 

1 

67 

6 

59 

ns 

0 

0 

0 

0 

0 

11 

15 

0.201 

0,203 

0.380 

0,538 

909 

8 

1 

1 

2 

20 

2 

9 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0*399 

n.30l 

0,425 

0,583 

910 

8 

1 

1 

2 

IQO 

2 

4 

1 

67 

6 

54 

U5 

0 

0 

0 

0 

0 

11 

15 

0.316 

0,245 

0,411 

Cc576 

411 

6 

1 

1 

2 

200 

2 

4 

1 

67 

6 

54 

Its 

0 

0 

0 

0 

0 

11 

15 

0,208 

0.2lfl 

0,409 

0,589 

412 

6 

1 

1 

3 

20 

2 

4 

1 

67 

6 

54 

115 

c 

0 

0 

0 

0 

11 

15 

0,385 

0,351 

0,489 

0,671 

413 

B 

1 

1 

3 

100 

2 

4 

1 

67 

6 

59 

115 

0 

0 

0 

0 

0 

n 

15 

0,330 

0,270 

0,458 

0.645 

414 

6 

1 

1 

3 

200 

2 

9 

1 

67 

6 

59 

115 

0 

0 

0 

0 

0 

11 

IS 

0.305 

0.220 

0.440 

0,634 

915 

8 

1 

1 

1 

20 

2 

4 

1 

67 

0 

S9 

112 

0 

0 

0 

0 

0 

n 

15 

0,305 

0.206 

0,358 

0*990 

916 

8 

1 

1 

1 

100 

2 

9 

1 

67 

0 

59 

112 

0 

0 

0 

0 

0 

11 

15 

0,269 

0,216 

0.355 

0.494 

417 

6 

1 

1 

I 

200 

2 

9 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

u 

15 

0,280 

0,198 

0,361 

0.510 

418 

B 

1 

1 

2 

20 

2 

4 

1 

67 

0 

59 

112 

0 

0 

0 

0 

0 

u 

15 

0,341 

0,298 

0,422 

0.578 

419 

6 

t 

1 

? 

too 

2 

9 

1 

67 

0 

59 

112 

0 

0 

0 

0 

0 

11 

15 

0,308 

0,2«2 

0,401 

U.561 

920 

6 

1 

1 

2 

200 

2 

a 

1 

67 

a 

54 

112 

0 

0 

0 

0 

0 

It 

15 

0,266 

0.209 

0,392 

0,559 

921 

B 

1 

1 

3 

20 

2 

a 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,377 

0.309 

0.486 

0.666 

922 

B 

L 

1 

3 

' ■>e 

2 

9 

1 

67 

0 

54 

112 

0 

0 

0 

D 

0 

1 1 

15 

0,326 

0.268 

0 .449 

0.632 

923 

8 

L 

1 

3 


2 

9 

1 

67 

0 

59 

112 

0 

0 

0 

0 

0 

11 

15 

0,296 

0.221 

0.425 

0.611 

929 

B 

1 

1 

1 

20 

2 

4 

1 

67 

6 

12b 

106 

0 

0 

0 

0 

0 

ll 

15 

0,300 

0,206 

0,360 

0,495 

425 

6 

1 

1 

1 

100 

2 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

n 

15 

0,265 

0.215 

0.364 

0,51u 

426 

8 

1 

1 

1 

200 

2 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0,277 

0.198 

0.377 

0.537 

927 

8 

t 

i 

2 

20 

2 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

n 

IS 

0,335 

0.296 

0,423 

0.582 

926 

B 

1 

1 

2 

100 

2 

9 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

u 

15 

0.303 

0,240 

0,409 

0,575 

929 

8 

1 

i 

2 

200 

2 

9 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,204 

0,208 

0,40b 

0,583 

930 

8 

1 

i 

3 

20 

2 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

n 

15 

0,371 

0.346 

0,407 

0,671 

931 

8 

1 

i 

3 

too 

2 

a 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

u 

15 

0,520 

0.265 

0.455 

0.644 

932 

a 

1 

1 

3 

200 

2 

a 

1 

67 

6 

126 

lOB 

0 

0 

0 

0 

0 

11 

15 

0.291 

0.219 

0,438 

0,633 

933 

8 

1 

1 

1 

20 

3 

a 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

n 

15 

U,416 

0.38t 

0,419 

0.540 

939 

B 

1 

1 

1 

100 

3 

9 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0,397 

0,341 

0,025 

0.561 

455 

8 

1 

i 

I 

200 

3 

u 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

1! 

15 

0,365 

0,318 

0,442 

0,59b 

436 

6 

1 

i 

2 

20 

3 

9 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

u 

15 

3,963 

0.447 

0.500 

0.652 

457 

8 

1 

1 

2 

100 

3 

a 

1 

61 

6 

SO 

122 

0 

0 

0 

0 

0 

11 

15 

0,420 

0,374 

0.483 

0,645 

938 

6 

1 

i 

2 

200 

3 

4 

1 

61 

6 

so 

122 

0 

0 

0 

0 

0 

11 

IS 

0.395 

0.332 

0.480 

0.655 

939 

B 

1 

1 

3 

20 

3 

4 

1 

6t 

6 

50 

1?2 

0 

0 

0 

0 

0 

n 

IS 

0,510 

0,513 

0,582 

0,764 

990 

8 

1 

1 

3 

100 

3 

4 

1 

61 

6 

50 

122 

a 

0 

0 

0 

0 

11 

15 

Q,a9u 

0,007 

0,541 

0.733 


***** OUTPUT calculations FROM FMH ►milTISPFCTRAL SYSTfH SIMuLATinN HtlDtL ***** 


PAGE 14 
Ibl02t44 0S>12«76 



I I lATMH* ! I II 

I I CANOPY ISPhERTC I VIEW I CANOPY I TIHF | InBANu RADIANCES 

, I PAHAHFTEttS ICHaRACT-I GEDMETHY I CHARACTERISTICS! AND I (SPECTRAL BAND tlNITS IN NANOMETERS) 

I I IERI3TICSI I I PLACE I 


c Bssoa vasivtg m 


A 

5 

E 

I 

0 

A 

S 

E 

6 

e 

c 

n 

I 

L 

E 

N 

S 

E 

F 

□ 

PI 

TD 

n 

PI 

OD 

sz 

UE 

NN 

TZ 

EE 

hN 

RZ 

El 

LH 

CA 

AN 

TG 

XI 

L 

U 

XI 

E 

ri 

xc 

V 

R 

xc 

V 

r 

L 

A 

T 

f) 

N 

TW 

0 

A 

y 

500 

TH 

600 

600 

TO 

70v 

700 

TO 

BOO 

600 

TO 

1100 

Qa\ 

B 

1 

1 

3 

200 

3 

4 

1 

61 

6 

50 

122 

0 

0 

0 

0 

0 

11 

15 

0.405 

0,3«6 

0.52O 

0,720 

442 

8 

1 

1 

1 

20 

3 

4 

1 

6t 

0 

50 

118 

0 

0 

0 

0 

0 

11 

15 

0.400 

0,373 

O.Olo 

0,532 

443 

0 

1 

i 

1 

100 

3 

4 

1 

61 

0 

50 

UB 

c 

0 

0 

0 

0 

It 

15 

0,179 

0.332 

0.40A 

0.530 

444 

6 

1 

1 

1 

200 

3 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0.3S7 

0,306 

0.41b 

0,559 

44S 

6 

! 

i 

2 

20 

3 

4 

1 

61 

0 

SO 

lie 

0 

0 

0 

0 

0 

u 

15 

0.446 

0,439 

0.093 

0.604 

446 

a 

1 

1 

2 

100 

3 

4 

1 

61 

0 

SO 

lie 

0 

0 

0 

0 

0 

11 

15 

0,404 

j,36& 

0,467 

0.624 

4 47 

B 

1 

i 

2 

200 

3 

a 

1 

61 

0 

50 

U8 

0 

0 

0 

0 

0 

11 

15 

0.378 

0,323 

0 .056 

0.622 

446 

B 

1 

1 

3 

20 

3 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

0,495 

0.SO6 

0,576 

0.7S8 

409 

8 

! 

1 

3 

100 

3 

4 

1 

61 

0 

SO 

116 

0 

0 

0 

0 

0 

11 

15 

0,426 

O.UOl 

0,529 

0.715 

450 

8 

1 

1 

3 

200 

3 

4 

1 

61 

0 

50 

lie 

0 

0 

0 

0 

0 

11 

15 

o.3Se 

0.338 

0.099 

0,690 

451 

8 

1 

X 

1 

20 

3 

4 

1 

61 

6 

129 

114 

0 

n 

0 

0 

0 

11 

15 

0,393 

0.370 

0.012 

0.535 

4S2 

a 

t 

X 

1 

too 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,373 

0.330 

0.018 

0.555 

453 

6 

1 

1 

1 

200 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

1! 

15 

0,362 

0.307 

0,434 

0,590 

454 

8 

1 

1 

2 

20 

3 

4 

1 

6t 

6 

129 

114 

0 

0 

0 

0 

0 

u 

15 

0.440 

0,436 

0.093 

0,647 

455 

6 

1 

1 

2 

100 

3 

4 

t 

61 

6 

129 

114 

0 

0 

0 

0 

0 

u 

15 

0,397 

0.363 

0,476 

0.639 

456 

6 

1 

1 

2 

200 

3 

4 

I 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,372 

0.321 

0,472 

0,650 

457 

8 

1 

i 

3 

20 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0,467 

0,502 

0,576 

0,760 

456 

6 

1 

X 

3 

100 

3 

4 

1 

61 

6 

129 

114 

0 

0 

0 

Q 

0 

11 

15 

0,020 

0,396 

0,536 

0,726 

459 

6 

1 

1 

3 

200 

3 

a 

1 

61 

6 

129 

114 

0 

0 

0 

0 

0 

11 

15 

0.362 

0,335 

0,513 

0.715 

R60 

8 

1 

1 

1 

20 

3 

4 

i 

67 

6 

54 

ns 

0 

0 

0 

0 

0 

tt 

15 

0.36S 

0,320 

0.30A 

0.404 

461 

8 

t 

1 

1 

too 

3 

4 

t 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,350 

0.292 

0.353 

0,460 

462 

8 

1 

1 

1 

200 

3 

4 

1 

67 

6 

54 

ns 

0 

0 

0 

0 

0 

11 

15 

0,342 

0,275 

0.365 

0,466 

463 

6 

1 

1 

? 

20 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

It 

15 

0,401 

0,370 

0.011 

0,531 

464 

6 

1 

t 

2 

IOC 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

It 

15 

0.368 

0,317 

0.J97 

0,524 

465 

6 

! 

i 

2 

200 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,349 

0.2B5 

0.395 

0,532 

466 

a 

1 

1 

3 

20 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

n 

15 

0,437 

0,026 

0,475 

0,619 

467 

a 

1 

i 

3 

ino 

3 

a 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

11 

15 

0,3Bc» 

0.302 

0,043 

0.593 

466 

e 

1 

i 

3 

200 

3 

4 

1 

67 

6 

54 

115 

0 

0 

0 

0 

0 

XX 

15 

0,356 

0,296 

0.426 

0.586 

469 

6 

1 

i 

t 

20 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

r 

0 

11 

15 

0,356 

0.320 

0.3OQ 

0.440 

070 

8 

1 

i 

! 

100 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,340 

0.208 

0.301 

0,443 

071 

8 

1 

i 

t 

200 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0.331 

0,269 

0.347 

0,460 

472 

8 

1 

1 

2 

20 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,393 

0.371 

0.406 

0,527 

473 

6 


X 

2 

too 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,559 

0.310 

0.307 

0.510 

474 

6 

1 

X 

2 

200 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

It 

15 

0.339 

0.2B1 

0,37e 

0,506 

475 

8 

1 

X 

3 

20 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,429 

0.022 

0,47? 

0,616 

476 

6 

1 

1 

3 

too 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

IS 

0,376 

0.300 

0,4?q 

0.580 

477 

a 

1 

X 

3 

200 

3 

4 

1 

67 

0 

54 

112 

0 

0 

0 

0 

0 

11 

15 

0,347 

0.292 

0.011 

0,560 

478 

6 

I 

1 

1 

20 

3 

4 

1 

67 

6 

126 

lOB 

0 

0 

0 

0 

0 

11 

15 

0*351 

0,318 

0.346 

0,444 

4 79 

6 

1 

1 

1 

too 

3 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

1 1 

15 

0.336 

0.207 

0.350 

0,459 

460 

6 

1 

1 

1 

200 

3 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0,328 

0.269 

0.363 

0,4B5 

061 

8 

1 

i 

2 

20 

3 

4 

1 

67 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,367 

0.369 

0,009 

0.531 

062 

8 

t 

1 

2 

IftO 

3 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0,354 

0.312 

0.395 

0,524 

483 

8 

1 

1 

? 

200 

3 

4 

1 

t>7 

6 

126 

108 

0 

0 

0 

0 

0 

11 

15 

0,335 

0.200 

0,392 

0.531 

464 

6 

1 

1 

3 

20 

3 

4 

1 

67 

6 

126 

106 

0 

0 

0 

0 

0 

11 

15 

0,423 

n.o2o 

0,473 

0,619 


I 


***** UUTPUT CAUCULATIUNS FPflH EHtH mULTISPECTRAL SYSTEM SIMULATlflN MODEL ***** 


PAGE IS 
|6I02»«R 05-12-76 


I I lATMO- I I I I 

I t CANOPY I3PMERTC I VlfM I CANOPY ( TIME ( INBANu RADIANCES 

I I parameters ICMAHACT-I geometry ICHARACTERISTICSI and i (SPECTRAL band limits in NANQMETEH33 

1 I IERI3TICSI 1 I PLACE I 


c 


9 

mmm 

3 

8 

D 

B 


mm^4 


V 

A 

9 

I 

V 

T 

G 


K 






A 


& 

P 

0 

E 

R 

n 

0 

sz 

IZ 

RZ 

CA 

XI 

XI 

xc 

xc 

L 

0 

D 

500 

600 

700 

600 

3 

1 

S 

E 

t 


E 

Pi 

PI 

UE 

et 

El 

AN 

L 

E 

V 

V 

A 

U 

A 

TO 

TO 

TO 

TG 

E 

0 

E 

C 

L 

S 

F 

TO 

OD 

NN 

WM 

LH 

TG 

U 

h 

R 

R 

T 

TH 

Y 

600 

700 

600 

1100 

^B5 

6 

1 

1 

3 

loo 

3 

a 

1 

67 

6 

U6 

lod 

0 

0 

0 

0 

0 

11 

IS 

0*372 

0,337 

o,a4i 

0,502 

QA6 

B 

1 

1 

3 

?00 

3 

4 

1 

67 

■b 

1E6 

loe 

0 

0 

0 

0 

0 

11 

15 

0,343 

0,2^1 

0.423 

0.5B1 




APPENDIX D 

LAND SAT INBAND RADIANCES 
JOINTING WHEAT CANOPY (NO. 2) 

Pages 89-104 



***** ENVlRn»|HENTAL RESEARCH T^STITUTE HF MICHIGAN (fRlHl ***** 


PAGE 1 
Ul<l7;a3 05-14-76 



P.O, Box 618, ANN ARBORi MICHIGAN a8!07 

************************************************************************ 

* 

* OUTPUT CALCULATIUNS FRUM ERIM MULTI SPECTrAI SYSTEM SIMULATTON HDDEL 

* 

* LANOSAT INBAND RAoTANCES 

* 

************************************************************************ 


wheat field radiance simulations for one of seven stages of growth 

AND VARIED ATMOSPHERIC AND VIEWING CONDITIONS 
*** JOINTING 3TaGE» MIO APRIL *** 


PAGE ^ 


***** OUTPUT calculations FROM ErIM ^tULTISPECTwAl SYSTEH SIMULATTHN hClUtL ***** Iisa7l23 OS-lft-76 



SPECTRAL SYSTEM STHULATIUN wooEL CAl C'iUAT TONS PROVIDE SYNTHETIC 
INBANO DATA VALUES FOR A SENSOR »nTTH SPECIFIED ChARACTERISTTCS 
AND LOCATIONS# FROM SURFACE RFFLECTUflSf FQR hHICH BIDIRECTIONAL 

reflectance characteristics are computed# and v,htcm are viewed 

THROUGH HQMOCENenuS# ISDTROPiC ATMOSPHERIC MEDIA OF SPECIFIED 

characteristics under specified solar illumination geometries. 

EFFECTIVE INBAND DATA VALUES CAN rtE CALCULATED F(l« EACH QP THE 
FOLLOWING THREE GROUPS OF OUAnTTTTESi 


GROUP 


I QUANTITY SIMULATED 
I 


rUNTT UF 
IMEASUPE 


OUTPUT I 
ID 


ATMOSPHERE 


I (DOIRECT 
I IRRADIANCE 
I 

I C2)DIFFUSE 
I IRRADIANCE 
\ 

J (3>PATH 

I transmittance 

I 


(INRANO) IMILLlJf'ATTS/SDCM 
I 
I 

UNBANJ) IMw/SQCM 

I 

I 

(INBANU) I dimensionless 
I 
1 


ICajPATH RADIANCE CINBANQ] I Mw/SOCH^S I ER 


reflectance I (DSIDlRECTlONAt ClNBAND) 

I REFLECTANCE CRELATiVF TO 
\ that UF a PERFECT 
! LAMBERTIAN SURFACE) 


( 

1 C2)DIFFU3E 
\ REFLECTANCE 


(DIMENSIONLESS 

\ 

\ 

I 

I 

(DIMENSIONLESS 


(INBAND) I 


scanner KURADXANCE (InBAnD) 

SYSTEM I (A) bidirectional ONLY 

SIMULATION ( tB) DIFFUSE INCLUDED 

1 

I(2)SIGNAL AMPLITUtVi CBANQ 
I CALIBRATION FACTORS GIVE 
I COUNTS/UNIT^RADIANCE) 


|HiH/5nCM*3TER 

( 

( 

I 

(DIGITAL COUNT 

I 

I 


\ 


***** OUTPUT calculations fRu« EPtM mulTISPECT^^Al S^STt” Slf^ULATinw MOOfcL ***** 


PARE 3 
13147*23 05-14-76 


*** SIMULaTEO SPFCTPAL RESPUNSF for,,., LAnDSAT 
*** NUMBER OF spectral BANDS, , 4 

*** spectral band limits and CALTBRAT:nN| 


BAND NOMINAI 


EVTREMES 


calibration factors 


I 0.500 TO 0,600 
a 0,600 jn 0,700 
3 0,700 rn o.fioo 
a 0,600 TO 1,100 


0,460 TO 0,640 HICROMETERS 
0.S90 TO 0,760 
0.660 TO 0,930 
0,790 TO i,l00 


1,00000 

1,00000 

1,00000 

1,00000 


*** MINIMUM spectral interval, ,,0.010 MICRUHETERS 


*** DEFINITION OF atmospheric AND CANOPY PARAMETERS 


ICANOPV parameters* 

4,^. — — 


(atmospheric PARAMETERS! 




BASE CANOPY C ‘BASE* I 


background reflectance r»BREF') 


1 WHEATr emergent 

2 wheat# jointing 

3 WHEAT# pre-head 

a wheat# post-head 

5 wheat# senescing 

6 WHEAT# ^IPF 

7 WHEAT# harvested 


MID NOV 
HID APR 
MIO may 
END HAY 
HTD JUN 
END JUN 
EARLY JUL 


spectral properties ('SPEC*) 


1 ERIH 1975 H3MTS 

soil reflfctance c*sorL*) 


1 CGNDIT M - sigma 

2 CONOIT MEAN SOIL 

3 CONOIT H + sigma 

DENSITY multiplier 


<100 SPARSE 
mo BASE 
>mo DENSE 


1 BARE SOIL fSOlL CLASS 2) 

2 GREEN vegetation 

3 light SOiLf harvested 
BROWN VEGETATION 

OPTICAL thickness C'OPT ID>) 


spectral characteristics fur 
standard atmospheres# 
labeled by horizontal 

VISUAL RANGE CKMJt 
4 HAZY 

10 MODERATE HAZF 
23 clear 

optical depth COPD IDM 


1 TOP OF THE atmosphere 

latitude (*LATM 


NOT CODED* SUN ZENITH ANGLES Arf* 
FOR 36 Ni 6l,5a,31#2R#28,29,a9 DEG 
FOR 46NI 67m2#5a^31#3l,3i#3l DEG 
EACH For the 7 BASES RESPECTIVELY 
CSliN ZtN B 57 IS T^F DIFFUSE CASE) 




(KEY in OUTPUT PARAMETERS! I 

I I 

I LABEL DESCRIPTION ! 

ICASE,,,,,,SEOueNriAL CASE NUMBER I 

ilD.,, SIMULATION TYPE tSEE PAGE 2)1 

IBAS£,,,.,,CANOPy TYPE AND STRUCTURE I 

I3PEC,,,,,.SPFCTRAl property class I 

I3U1L,,,,,,SQ1L REFLECTANCE CLASS I 

POENS, percent of BASE DENSITY I 

IBrEF,,,,, .background reflectance CLASS! 
lOPT ID,, ..optical thickness CLASS I 

lOPD 10,, ..OPTICAL DEPTH CLASS I 

iSuN Zen,, .SOLAR zenith angle I 

iVlEifl Z€n,,VIEW zenith A«GlE I 


IREL A7I«,, relative azimuth ANGLE I 
ISCAT ANG, .scattering ANGLE I 
IX illu,,,. percent of soil illuminated I 
IX VIE,j,,,,PER CEVT of soil viewed I 
IX TCtivR , ..canopy pct cover# total I 
IX GcnvR,, .CANOPY PCT COVER# GREEN LEAF! 

ILAT, SIMULATION LATITUDE OF VIEW! 

IHflNTH SIMULATION MONTH OF YEAR I 

IDAY,,,,., .SIMULATION DAY OF MONTH I 
I I 
INCITE THAT parameters ARE ^aT I 
! applicable In ALL CASES I 


VALUES FOR THE FOLLOWING CANOPY PARAMETERS ARE NOT INCLUDED* 
XTLLU#XVlENfXTCVR#XGCVR 


PAGE 


a 


*•««« G^ITPUT CALC'JLATIONS from ERIM MULTI3PFCTRAL SYSTEM SIMijLATinN MOUEL ***** 13ta7|23 05»l«»76 


i I l*Tt40> t I t I 

I I CANOPY (SPHERIC ( VIEW I CANOPY I TIME ( iNflANO RAOIANCFS 

I i parameters ICHARACI-I GEOHEIRY ICHARACTERISTICSI and I (SPECTRAL 6AN0 limits In NANOMETERS) 

I I lERlSTlCSI I I PLACE I 


C B33DP VASIVTB H 

A A P n E R 0 n 37 IZ RZ CA XL SI tC XC L 0 0 500 60S TOO BOO 

S I 8 E I N E PI RI UE EE El AN L E V V A r. A TO TO TO TO 



D 

E 

C 

L 

S 

F 

Tfl 

HD 

m 


L« 

TG 

U 

w 

p 

R 

T 

TH 

Y 

600 

700 

600 

1100 

1 

3 

2 

1 

1 

20 

1 

23 

1 

3A 

6 

2B 

14fa 

0 

0 

0 

0 

0 

4 

15 

0.529 

O.OBO 

0,644 

o.a«5 

2 

6 

2 

1 

1 

100 

1 

23 

1 

3B 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.457 

0,3«6 

0,Pll 

l.lSb 

5 

8 

2 

1 

1 

200 

1 

23 

1 

36 

6 

26 

Ufa 

0 

0 

0 

0 

0 

4 

15 

0*448 

0.S31 

0,954 

i.ais 

a 

6 

2 

1 

2 

20 

1 

23 

1 

38 

t 

26 

146 

0 

0 

0 

0 

0 

u 

15 

0*642 

0.617 

0,632 

1.093 


6 

2 

1 

2 

too 

1 

23 

1 

38 

6 

26 

Ufa 

0 

0 

0 

0 

0 

a 

15 

0*470 

0,560 

0,87fa 

1,259 

6 

6 

2 

1 

2 

2 on 

1 

23 

1 

38 

6 

28 

14b 

0 

0 

0 

0 

0 

4 

15 

0,449 

0,332 

0.971 

1,466 

7 

B 

2 

1 

3 

20 

t 

23 

1 

3R 

6 

28 

Ufa 

0 

0 

0 

u 

0 

4 

15 

0.757 

0.75O 

U028 

1.352 

6 

6 

2 

1 

3 

100 

1 

23 

1 

3B 

6 

28 

Ufa 

0 

0 

0 

0 

0 

4 

15 

0.463 

0.361 

0,947 

1,374 

9 

6 

2 

1 

3 

200 

1 

23 

1 

38 

6 

26 

Ufa 

0 

0 

0 

0 

0 

4 

15 

0,450 

0.330 

0,990 

1,482 

10 

a 

2 

i 

1 

20 

1 

23 

1 

38 

0 

26 

U1 

0 

Q 

0 

0 

0 

a 

15 

0,«9fa 

0.<I6« 

o.faifa 

0.812 

11 

B 

2 

1 

1 

loo 

1 

23 

1 

36 

0 

28 

U1 

0 

0 

0 

0 

0 

a 

15 

0*418 

0.323 

0,73S 

1,050 

12 

a 

2 

1 

1 

200 

1 

23 

1 

38 

0 

26 

141 

0 

0 

t- 

0 

0 

a 

15 

0,407 

0,300 

0,65b 

1.274 

13 

6 

2 

1 

2 

20 

1 

23 

1 

30 

0 

28 

141 

0 

0 

0 

0 

0 

a 

15 

0.613 

0,606 

0,b0H 

1,06b 

Ifl 

6 

2 

i 

2 

100 

1 

23 

1 

38 

0 

26 

ui 

0 

0 

0 

0 

0 

4 

15 

0,433 

0.300 

0,606 

1,162 

15 

5 

2 

1 

2 

POO 

1 

23 

1 

3B 

0 

26 

U1 

0 

0 

0 

Q 

0 

4 

15 

0,406 

0.306 

0.67n 

1.311 

16 

a 

2 

l 

3 

20 

1 

23 

1 

3B 

0 

2B 

Ul 

0 

0 

0 

0 

0 

4 

15 

0,732 

0,707 

1.00R 

1.329 

17 

6 

2 

1 

3 

loo 

1 

23 

1 

SB 

0 

2H 

Ul 

0 

Q 

4 

0 

0 

a 

15 

0.449 

0,360 

0,884 

1.267 

15 

6 

2 

1 

3 

200 

1 

23 

1 

38 

D 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,409 

0.30B 

0,901 

1.353 


6 

2 

1 

1 

20 

1 

23 

1 

38 

6 

ISI 

136 

0 

0 

0 

0 

0 

4 

15 

0,473 

o.ooe 

0,621 

0,826 

20 

6 

2 

1 

1 

loo 

1 

23 

1 

36 

6 

151 

13b 

0 

0 

0 

0 

Q 

4 

15 

0,399 

0,313 

0,786 

1.133 

21 

a 

2 

1 

1 

200 

! 

23 

1 

38 

6 

I5l 

13fa 

0 

0 

0 

0 

0 

4 

15 

0.390 

0.297 

0,929 

1.392 

22 

6 

? 

i 

2 

20 

1 

23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

O.SBfa 

O.SBS 

0,610 

1,074 

23 

0 

2 

1 

2 

loo 

1 

23 

1 

38 

6 

151 

13b 

0 

0 

0 

0 

0 

u 

15 

0.412 

0.331 

O.BSO 

1.236 

2« 

a 

2 

1 

2 

200 

1 

23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,39J 

0,299 

0,946 

1,423 

25 

a 

2 

1 

3 

20 

1 

23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,701 

0,723 

l.OOS 

1.333 

26 

6 

2 

i 

3 

loo 

1 

23 

1 

3B 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

0*425 

0,306 

0,92l 

1.351 

27 

6 

2 

i 

3 

?00 

1 

23 

1 

38 

fa 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.392 

0,300 

n,96S 

1.458 

26 

8 

2 

1 

1 

20 

J 

23 

1 

42 

b 

37 

U2 

0 

A 

0 

0 

0 

4 

15 

0,485 

0,039 

0,597 

0.786 

29 

6 

2 

i 

1 

lOO 

1 

23 

1 

42 

b 

37 

U2 

0 

0 

0 

Q 

0 

4 

15 

0.4l4 

0.310 

O,7S0 

1,072 

30 

8 

2 

1 

1 

200 

1 

23 

1 

42 

6 

37 

UP 

0 

0 

0 

0 

0 

4 

15 

0,407 

0,301 

0.B79 

1,307 

31 

8 

2 

1 

2 

20 

1 

23 

1 

42 

b 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0,566 

0.b6« 

0.771 

1,016 

32 

6 

2 

i 

2 

loo 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.425 

0.326 

0,607 

1,169 

33 

8 

2 

I 

2 

200 

1 

23 

1 

42 

fa 

37 

142 

0 

c 

0 

0 

0 

4 

15 

0,407 

0,302 

0.894 

1,334 

3« 

a 

2 

1 

3 

20 

1 

23 

1 

42 

fa 

37 

UP 

0 

0 

0 

0 

0 

U 

15 

0,691 

0,689 

0.9St 

1.256 

35 

B 

2 

1 

3 

loo 

1 

23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,U35 

0,302 

0.869 

1.267 

36 

B 

2 

1 

3 

200 

1 

25 

1 

42 

fa 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0,40B 

0.303 

0,9lo 

1.36b 

37 

B 

2 

1 

1 

20 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,457 

0,027 

0,571 

0.7b5 

38 

8 

2 

1 

1 

loo 

1 

23 

1 

42 

0 

37 

137 

0 

0 

Q 

0 

0 

4 

15 

0,362 

0,290 

0,677 

0.969 

39 

6 

2 

1 

1 

200 

i 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,373 

0.278 

0,767 

1.171 

ao 

8 

2 

1 

2 

20 

1 

23 

1 

42 

0 

37 

157 

0 

0 

0 

0 

0 

4 

15 

0,564 

0.356 

0,749 

0,989 

41 

B 

2 

1 

2 

100 

1 

23 

1 

42 

Q 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,39 4 

0.310 

0,739 

1.069 

tt2 

B 

2 

1 

2 

200 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0,374 

0.279 

C,904 

1.203 

/'3 

B 

2 

1 

3 

20 

1 

25 

1 

42 

0 

37 

157 

0 

0 

0 

0 

0 

4 

15 

0.672 

0,685 

0.935 

1,233 

44 

a 

2 

1 

5 

100 

1 

23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0,407 

0.327 

0,808 

1 . 18U 


» 


OUTPUT calculations FROM ERIM mULTISPECTRAL SYSTEM SIMULATION MODEL ***** 


13t47t23 


PAGE f) 
Ob-ia-76 


O 



) I 1ATI> I I T 



1 


1 

CANnpv 

tSPHEfl 


1 


VIEW 

\ 

canopy 


1 

TIME 

i 

XN8AND RADIANCES 



1 


1 PARAHETEP8 

ichabact 

• i 

geometry 

icharactfhisticsi 

AND 

1 

(SPECTRAL 

band limits in NANaHETERSJ 


1 


* 



IER13TTC8I 




♦ 




1 

place 

1 





C 


B 

8 

6 0 

8 



V 

A 

S 

I 

V 

T 

0 


H 







A 


A 

P 

0 E 

R 0 

n 

37 

12 

R2 

CA 

tL 

XI 

xc 

xc 

t 

u 

D 

500 

600 

700 

BOO 

o y 

S 

I 

3 

E 

I N 

£ PI 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 

wi & 
^ O 

E 

0 

B 

C 

L S 

F TD 

OD 

NN 

m 

LH 

TG 

u 

ft 

R 

R 

T 

TH 

Y 

60C 

700 

BOO 

1100 

7T-1 

45 

6 

2 

1 

3 200 

1 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0*370 

0.281 

0.624 

U200 


46 

6 

? 

1 

1 20 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.441 

0.415 

O.SBO 

0,772 


47 

6 

2 

1 

1 too 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.371 

0,?B9 

0.730 

1,054 


4B 

6 

2 

1 

1 200 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0«363 

0,276 

0.659 

i.aea 


49 

8 

2 

1 

2 20 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.544 

0.541 

0,754 

1.001 


SO 

6 

2 

1 

2 too 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

fj 

4 

15 

O.SSl 

0.303 

0,787 

1.1^6 


51 

B 

2 

1 

2 200 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.364 

0,277 

0,874 

1.315 


52 

6 

2 

1 

5 20 

1 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.649 

0.666 

0,934 

1.241 

v< 

S3 

6 

2 

1 

3 100 

t 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

IS 

0,392 

0,317 

0,B5o 

1.248 

54 

0 

2 

1 

3 200 

1 23 

i 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,364 

0,276 

0,690 

1.346 


55 

B 

2 

1 

1 20 

2 23 

1 

36 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,US4 

0,400 

0,663 

0.909 


56 

6 

2 

1 

1 100 

2 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.3SB 

0.266 

0.831 

U222 


57 

8 

2 

1 

1 200 

2 23 

1 

38 

6 

28 

146 

0 

0 

0 

Q 

0 

4 

15 

0,379 

0.253 

0,975 

1.462 


56 

6 

2 

1 

2 20 

2 23 

i 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.572 

0.536 

0,852 

1.158 

CO 

59 

8 

2 

1 

? 100 

2 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.401 

0,265 

0,B96 

1.325 


60 

6 

2 

i 

2 200 

2 23 

1 

36 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.360 

0.254 

0.99a 

1.513 


61 

6 

2 

i 

3 20 

2 23 

1 

36 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.685 

0.672 

1.04a 

1,418 


62 

5 

2 

i 

3 100 

2 23 

i 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

IS 

0,414 

0.303 

0,967 

1.441 


63 

8 

2 

1 

3 200 

2 23 

i 

35 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,361 

0.2^. 

tiOll 

1.549 


64 

B 

2 

i 

1 20 

2 23 

i 

3B 

0 

26 

141 

0 

0 

0 

0 

Q 

4 

IS 

0,427 

0.3B5 

0.635 

i.B76 


65 

6 

2 

1 

1 100 

2 23 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,350 

0.246 

0,755 

i.ns 


66 

B 

2 

1 

1 200 

2 23 

i 

36 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,319 

0.2S6 

0,874 

1.340 


67 

6 

2 

1 

2 20 

2 23 

1 

36 

0 

28 

141 

0 

0 

0 

8 

0 

4 

15 

0.543 

0.525 

0.B2B 

1,130 


66 

6 

2 

i 

2 100 

2 23 

i 

38 

Q 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,365 

0.266 

0,626 

1,227 


69 

6 

2 

1 

2 200 

2 23 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

a 

15 

0,340 

0,228 

0.69b 

1,377 


70 

8 

a 

1 

3 20 

2 23 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,660 

0,666 

1,026 

1,395 


71 

8 

2 

1 

3 100 

2 23 

i 

30 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,361 

0.266 

0,904 

1.353 


72 

a 

2 

1 

3 200 

2 23 

1 

38 

0 

26 

141 

c 

0 

0 

0 

0 

4 

15 

0,341 

0,230 

0,921 

1,419 


73 

8 

2 

1 

1 20 

2 23 

i 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.404 

0,369 

0,640 

0,690 


74 

a 

2 

1 

1 100 

2 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,331 

0,235 

0,806 

1.199 


75 

8 

2 

1 

1 200 

2 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,322 

0,219 

0,949 

1.459 


76 

B 

2 

1 

2 20 

2 23 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.516 

0.504 

0,629 

1.140 


77 

8 

2 

i 

2 100 

2 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.304 

0.252 

0,S7l 

1,302 


7B 

0 

2 

t 

2 200 

2 23 

i 

3B 

6 

151 

136 

0 

0 

0 

0 

a 

4 

15 

0.322 

0,221 

0.966 

1.490 


79 

6 

2 

1 

3 20 

2 23 

1 

36 

6 

151 

"36 

0 

Q 

0 

0 

0 

4 

15 

0,629 

0.641 

1.025 

1.400 


60 

8 

2 

i 

3 lOD 

2 23 

i 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.357 

0,270 

0,942 

1.417 


61 

8 

2 

1 

3 200 

2 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.323 

0.222 

0.986 

1,525 


62 

8 

2 

1 

1 20 

2 23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0.416 

0,364 

0,615 

0.847 


63 

B 

2 

1 

1 loo 

2 23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4‘ 

15 

0.350 

0.240 

0,768 

1,134 


64 

0 

2 

1 

1 200 

2 23 

i 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.343 

0,228 

0.696 

1.370 


as 

8 

2 

1 

2 20 

2 23 

ti 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.520 

0.466 

0,789 

1,077 


66 

8 

2 

1 

2 too 

2 23 

i 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,361 

0.254 

0 ,e 2 b 

1.226 


87 

8 

3 

i 

* 

2 200 

2 23 

1 

4? 

6 

37 

142 

0 

0 

0 

0 

D 

4 

15 

0,303 

0,229 

0.913 

1,397 


B8 

6 

2 

1 

3 20 

2 23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,624 

0.612 

0,9To 

1,318 


PAGE 6 

***** OUTPUT calculations FROM EftIM mUUTISPFCTRAl SVSTEM SIMULATION MODEL ***** lil47:2i 05^l«-76 


\ I lATHO- I I I 


1 


1 

CANflPy 

1 SPHERIC 

1 


VIEW 

1 

CAwnPY 


\ 

TIME 

1 

inband radiances 


1 


1 

9ARAHETCRS 

ICHARACT 

‘•i 

GEOMETRY 

ICHABACTEBISTICSI 

AND 

1 

fSPECTBAL 

BAND limits IN NANOMETERS) 

1 


\ 



IERI3TTC8I 




1 




\ 

PLACE 

1 




c 


B 

a 

8 U 

B 



V 

A 

’ 3 

I 

V 

T 

6 


M 






A 


A 

p 

n E 

R 0 

□ 

3Z 

IZ 

RZ 

CA 

XL 

XI 

xc 

xc 

L 

0 

D 

500 

60v 

700 

800 

S 

I 

S 

E 

I N 

E PI 

PI 

UF 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

rn 

TO 

TO 

E 

D 

m-^m 

E 

c 

L 3 

F TD 

DD 

NN 

WN 

LM 

TG 

U 


R 

R 

T 

TH 

Y 

600 

700 

BOO 

iloo 

P9 

6 

2 

1 

3 100 

2 23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.371 

0.266 

0,889 

1.329 

90 

6 

2 

1 

3 200 

S 23 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

9,5<14 

0,230 

0.930 

1.428 

91 

6 

2 

« 

1 20 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.3R3 

0,352 

0.589 

0.815 

92 

6 

2 

1 

1 100 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.316 

0.221 

0,695 

I. 030 

93 

6 

2 

i 

t 200 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

a 

15 

0,309 

0,205 

0,806 

1.233 

90 

8 

2 

1 

2 20 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.498 

0.480 

0,767 

1.050 

95 

8 

2 

1 

2 100 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.331 

0,237 

0,756 

1.130 

96 

8 

2 

1 

2 200 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.310 

0,206 

0,623 

1,265 

97 

6 

2 

1 

3 20 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.605 

0,606 

0,955 

1,295 

98 

a 

2 

i 

3 IDO 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,343 

0.253 

0,827 

1,242 

99 

6 

2 

X 

3 200 

2 23 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,311 

0.208 

0,843 

1,302 

100 

6 

2 

1 

1 20 

2 25 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

IS 

0.376 

0,341 

0.598 

0,632 

lOI 

6 

2 

1 

1 loo 

2 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

IS 

0,307 

0.215 

0,749 

1,116 

loa 

8 

2 

1 

1 200 

2 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,299 

0.203 


1,350 

103 

8 

2 

1 

2 20 

2 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.476 

0,465 

0,772 

1.063 

104 

6 

2 

1 

2 100 

2 23 

\ 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,317 

0,229 

0,606 

1,206 

105 

e 

2 

1 

2 200 

2 23 

i 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.300 

0.204 

0,893 

1,37B 

106 

6 

2 

1 

3 20 

a 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.582 

0,569 

0.9S3 

1,303 

107 

a 

2 

1 

3 100 

2 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.388 

0.243 

0.869 

1,311 

108 

8 

2 

1 

3 200 

2 23 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,300 

0,205 

0,910 

1,409 

109 

8 

2 

1 

1 20 

3 23 

1 

3B 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.516 

0,471 

0.651 

0,865 

no 

6 

2 

1 

I 100 

3 23 

1 

3B 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,<IQ4 

0,338 

0.819 

1,178 

in 

8 

2 

1 

1 200 

3 23 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.436 

0,323 

0,962 

1,437 

112 

B 

2 

1 

2 20 

3 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.630 

0.606 

0.840 

i,n« 

113 

6 

2 

1 

2 100 

3 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.45a 

0,355 

0,884 

U2B1 

114 

6 

2 

1 

2 200 

3 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

IS 

0,436 

0,324 

0,979 

1.468 

iis 

8 

2 

1 

3 20 

3 23 

1 

36 

6 

28 

146 

0 

0 

0 

0 

0 

4 

IS 

0,744 

0,746 

1.036 

1.373 

116 

B 

2 

1 

3 100 

3 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,471 

0,373 

0,955 

1.396 

117 

8 

2 

1 

3 200 

3 23 

1 

38 

6 

26 

146 

0 

0 

0 

0 

V 

4 

15 

0,437 

0,325 

0,998 

1,503 

lie 

8 

2 

1 

1 20 

3 23 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,484 

0.456 

0.623 

0,833 

119 

S 

2 

1 

1 too 

3 23 

1 

3B 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,406 

0,315 

0,743 

1.071 

120 

a 

2 

1 

1 200 

5 23 

1 

3B 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,395 

0.296 

0.866 

1.29b 

121 

B 

2 

1 

2 20 

3 23 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

IS 

0,601 

0,597 

0.616 

1,066 

122 

0 

2 

1 

2 100 

3 23 

t 

38 

0 

28 

141 

0 

0 

0 

Q 

0 

4 

IS 

0,421 

0,335 

0,814 

1,183 

123 

6 

2 

1 

2 200 

3 23 

1 

58 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,396 

0.29b 

0,866 

1.333 

124 

8 

2 

1 

3 20 

3 23 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,719 

0,739 

1.016 

1.350 

125 

B 

2 

1 

3 100 

3 23 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,437 

0.356 

0.893 

1,300 

126 

8 

2 

1 

3 200 

3 23 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,397 

O.30O 

0,906 

1,374 

127 

8 

2 

1 

1 20 

3 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,461 

0.440 

0.629 

0,647 

128 

a 

2 

1 

1 100 

3 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,367 

0,305 

0,794 

1.155 

129 

8 

2 

1 

1 200 

3 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,378 

0,289 

0,937 

1.414 

130 

6 

2 

1 

? 20 

3 23 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0.574 

0.577 

0.818 

1,09b 

131 

8 

2 

1 

2 loo 

3 23 

1 

38 

b 

151 

136 

0 

0 

0 

0 

0 

U 

15 

0.400 

0.322 

0,856 

1,258 

132 

8 

2 

1 

2 200 

3 23 

I 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,379 

0.291 

0,954 

1.445 


***** OUTPUT CAtCUtATIONS pPOH EBIH hULTlSPfCTRAL SYSTEM SIMULATION HOOEL ***** 


PAGE 7 
Ut47;33 OS-i‘l-76 


I I lATMO- I t I ) 

I I CANPPV SSPhERIC I VIEW I CANOPY I TIME t TNHAMO KAOIANCES 

I I parameters ICHARACT'I geometry ICHARACTERIST1C3I AND I (SPECTRAL BAND LIMITS IN NANOMETERS) 


1 

«■«« 

1 

•^nm 



lERISTICSI 




T 




* 

PLACE 

t 




c 


6 

3 

S 

D 

B 



V 

A 

3 

1 

V 

T 

G 










A 

P 

u 

E 

R 

0 

0 3Z 

IZ 

RZ 

CA 

XL 

:ci 

xc 

%c 

L 

0 

D 

500 

600 

700 

BOO 

s 

I 

5 

E 

I 

N 

E 

Pi 

PI UF 

FE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TD 

TO 

E 

0 

m^m 

E 

C 

L 

3 

F 

TD 

DO NN 

m 

LM 

TG 

U 

\ti 

R 

R 

7 

TH 

y 

600 

700 

ROO 

IlOO 

133 

a 

2 

1 

3 

20 

3 

23 

1 38 

6 

X5i 

I3b 

0 

0 

0 

0 

0 

4 

15 

0.688 

0,714 

1.013 

1,355 

134 

a 

2 

1 

3 

100 

3 

23 

1 38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,413 

0,340 

0,929 

1,373 

13b 

a 

2 

1 

3 

200 

3 

23 

1 38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,380 

0,292 

0,973 

t,u8u 

136 

a 

2 

1 

1 

20 

3 

23 

1 42 

6 

37 

142 

0 

0 

0 

0 

0 

u 

15 

0.R71 

0,431 

0,604 

0,806 

137 

a 

2 

1 

1 

100 

3 

23 

1 4? 

b 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.003 

0,306 

0.757 

1,093 

136 

a 

2 

1 

1 

300 

3 

23 

1 4a 

b 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0,395 

0,293 

0,886 

1,327 

139 

a 

2 

1 

2 

20 

3 

23 

1 42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,575 

0.556 

0,770 

1,036 

lao 

6 

2 

1 

2 

100 

3 

23 

1 42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,Ot3 

0,320 

0,614 

1,184 

141 

8 

2 

1 

2 

soo 

7 

23 

1 4a 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,396 

0,294 

0.9Q1 

1,354 

142 

6 

2 

1 

3 

20 

3 

23 

1 42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,679 

0,661 

0,959 

1.276 

143 

6 

2 

1 

3 

too 

3 

23 

1 4a 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.430 

0,334 

0.877 

1.267 

144 

0 

2 

1 

3 

200 

3 

23 

1 42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0,397 

0,295 

0.918 

1,385 

145 

5 

2 

1 

1 

20 

3 

23 

X 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

Q,446 

0.419 

0.576 

0,775 

146 

6 

2 

1 

1 

100 

3 

23 

t 42 

Q 

37 

137 

0 

0 

0 

0 

0 

a 

15 

0,371 

0,286 

0,684 

0,969 

147 

6 

2 

1 

1 

200 

3 

23 

1 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0,361 

0,270 

0,794 

1*191 

146 

6 

2 

1 

2 

20 

3 

23 

X 42 

0 

37 

137 

0 

0 

t 

0 

0 

4 

15 

0,552 

0,548 

0,756 

It 009 

149 

a 

2 

1 

2 

too 

3 

23 

X 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

C,383 

0.302 

0.747 

1,069 

150 

6 

2 

1 

2 

200 

3 

23 

X 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0«362 

0.272 

0,812 

1.223 

151 

a 

2 

1 

3 

20 

5 

23 

X 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.660 

0,677 

0,940 

1.2S3 

152 

a 

2 

1 

3 

100 

3 

23 

1 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,396 

0,319 

0,016 

li200 

153 

8 

2 

1 

3 

2D0 

3 

23 

1 42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,363 

0,273 

0,632 

U26Q 

154 

a 

2 

1 

1 

20 

3 

23 

X 42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.429 

0,408 

0,587 

0.791 

155 

8 

2 

1 

1 

loo 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.359 

0.281 

0,737 

1.074 

156 

8 

2 

1 

1 

200 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

IS 

0.352 

0.268 

0,866 

1.306 

157 

6 

2 

1 

2 

20 

3 

23 

1 42 

6 

142 

132 

0 

u 

0 

0 

0 

a 

15 

0.533 

0.531 

0,761 

1.021 

158 

6 

2 

1 

2 

loo 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

15 

0,370 

0.295 

0,794 

1,166 

159 

8 

2 

1 

2 

200 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

IS 

0,352 

0,269 

0.6BX 

1,336 

160 

a 

2 

1 

3 

20 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,637 

0,658 

0.942 

1,261 

£61 

a 

2 

1 

3 

100 

3 

23 

1 42 

6 

142 

132 

0 

0 

0 

0 

0 

a 

15 

0,300 

0.309 

0,857 

1,268 

162 

8 

2 

1 

3 

200 

3 

23 

1 42 

b 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,353 

0.270 

O,09fl 

1,366 

163 

8 

2 

1 

1 

20 

1 

10 

1 30 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,594 

0.522 

0,653 

0,642 

164 

6 

2 

1 

1 

loo 

1 

10 

1 38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,536 

0.412 

0,795 

1,112 

165 

8 

2 

1 

1 

200 

1 

10 

1 30 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,530 

0,401 

0,914 

1,334 

166 

6 

2 

1 

2 

20 

1 

10 

! 30 

6 

28 

146 

0 

0 

0 

0 

0 

a 

15 

0,660 

0,633 

0,813 

1.056 

167 

a 

2 

1 

2 

100 

1 

10 

1 30 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,545 

0,425 

0,848 

1,200 

168 

6 

2 

1 

2 

200 

1 

10 

1 30 

6 

2B 

146 

0 

0 

0 

0 

0 

4 

15 

0,531 

0,402 

0*926 

1,561 

169 

6 

2 

1 

3 

20 

1 

10 

1 sa 

6 

2S 

146 

0 

0 

0 

0 

0 

4 

15 

0,766 

0,744 

0,976 

1,284 

170 

6 

2 

1 

3 

loo 

1 

10 

1 30 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,556 

0,436 

0,907 

1.296 

171 

6 

2 

1 

3 

200 

1 

10 

X 30 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0.531 

0.403 

0,944 

1,390 

172 

6 

2 

1 

1 

20 

1 

10 

1 38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,545 

0,497 

0,620 

0,807 

173 

8 

2 

1 

1 

too 

1 

10 

1 38 

0 

20 

141 

0 

0 

0 

0 

0 

4 

15 

0.482 

0,300 

0.719 

l.oio 

174 

6 

2 

1 

1 

200 

1 

10 

1 30 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,474 

0,366 

0,822 

1.202 

175 

6 

2 

1 

2 

20 

1 

10 

1 38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.634 

0.611 

0,703 

1,027 

176 

6 

? 

1 

2 

ion 

1 

10 

1 38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.403 

0,395 

0,770 

1,106 


Ait**n OUTPUT CALCULATtO^iS FROM ERTM Mjij^riSHECTRAL SVSTpM SIMULATION MODEL 


PAGE G 
13147x23 0b-l^»-76 


1 


1 




1 ATMO" 

1 







■ 

) 



» 




1 


1 

CANGPV 

ISPHEPTC 

1 


VIEW 


CAnOPY 


1 

TTME 

1 

Inrajd hadianles 


1 


1 parameters 

jchapact- 

-1 

GFUMETHy 

ICHARACTERTSTICS* 

AND 

1 

(SPECTRAL 

RAN? limits In NANnwETERSl 

1 


f 




IfPiSTTCSI 




1 





PLACE 

1 




c 


B 

S 

5 

D 

H 




V 

A 

5 

1 

V 

T 

G 








A 


A 

P 

0 

F 

R 

ri 

□ 

37 

TZ 

RZ 

CA 

XL 

XX 

xc 

xc 

L 

iJ 

D 

500 

600 

700 

800 

S 

I 

5 

E 

I 

N 

E 

Pi 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 


A 

TH 

TM 

in 

TO 

E 

D 

E 

C 

L 

3 

F 

TD 

OD 

m 

WN 

LM 

TG 

u 


R 

R 

T 


Y 

bOO 

700 

800 

1100 

177 

8 

2 

1 

2 

200 

1 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0,«7b 

0,367 

0,638 

1,253 

176 

8 

2 

1 

3 

20 

1 

10 

1 

38 

0 

28 

141 

0 

0 

a 

0 

0 

4 

15 

0.725 

6,726 

0,952 

1.257 

179 

6 

2 

1 

3 

too 

1 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.503 

0,410 

0«842 

1,213 

tBD 

8 

2 

1 

3 

200 

1 

10 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,47b 

0,366 

0,857 

1,26V 

161 

8 

2 

1 

1 

20 

1 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

o,sn 

0,475 

0,621 

0.816 

162 

6 

? 

1 

1 

loo 

1 

10 

t 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,952 

0,364 

0.760 

1,083 

163 

a 

2 

1 

1 

2 on 

1 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,446 

0.353 

0.880 

1,305 

1S4 

6 

2 

1 

2 

20 

1 

10 

1 

18 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,597 

0,566 

0,700 

1.033 

185 

8 

2 

1 

2 

100 

1 

X(' 

1 

38 

6 

151 

13b 

0 

Q 

0 

0 

0 

4 

15 

0,061 

0,377 

0,813 

1,171 

186 

6 

2 

1 

2 

200 

1 

10 

1 

3« 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

0.446 

0.354 

0,896 

1.331 

IBT 

B 

2 

1 

3 

20 

I 

10 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,684 

0.690 

0.945 

1,258 

186 

B 

2 

1 

3 

100 

1 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

IS 

0,470 

0,390 

0,872 

1.269 

169 

6 

2 

1 

3 

200 

1 

10 

1 

58 

6 

ISl 

136 

0 

0 

0 

0 

0 

4 

IS 

0,447 

0,555 

0,909 

1.361 

IPO 

5 

2 

1 

1 

20 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

IS 

0.5S6 

0,475 

0,603 

0,783 

191 

8 

2 

1 

1 

100 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0.461 

0.372 

0,733 

1.031 

192 

6 

2 

1 

1 

200 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,476 

0,363 

0,841 

1,232 

193 

8 

2 

1 

2 

20 

1 

10 

1 

42 

6 

37 

142 

0 

0 

u 

0 

0 

4 

15 

0,615 

0,577 

0.751 

0,983 

194 

e 

2 

1 

2 

loo 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,489 

0.383 

0,780 

1.110 

195 

a 

2 

1 

2 

200 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,477 

0,363 

0,654 

1,256 

196 

8 

? 

1 

3 

20 

1 

to 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

a 

IS 

0,695 

0.679 

0.904 

1.192 

197 

8 

2 

1 

3 

100 

1 

10 

1 

42 

6 

37 

142 

0 

0 

0 

0 

0 

4 

15 

0,496 

0.393 

0,032 

1.198 

196 

6 

2 

1 

3 

200 

1 

10 

1 

4? 

6 

37 

142 

n 

0 

D 

0 

0 

4 

IS 

0,477 

0.369 

0.667 

1,262 

199 

B 

2 

1 

1 

20 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,499 

0,0S6 

0.575 

0.750 

200 

a 

2 

1 

1 

100 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

Q 

4 

15 

0,439 

0,306 

0,663 

0.934 

201 

6 

2 

1 

1 

200 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0,432 

0.334 

0,755 

1,107 

202 

s 

2 

1 

2 

20 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

Q 

0 

4 

15 

0,581 

0,561 

0.725 

0.954 

203 

B 

2 

1 

? 

!00 

1 

lO 

1 

4? 

0 

37 

137 

0 

0 

0 

0 

0 

a 

15 

0,448 

0.359 

0.715 

1.019 

204 

a 

2 

1 

2 

200 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

u 

0 

4 

15 

0,433 

0.335 

0,770 

1,135 

205 

8 

2 

1 

3 

20 

1 

10 

1 

42 

0 

37 

157 

0 

0 

0 

0 

0 

4 

15 

0,663 

0.666 

0,831 

1,167 

206 

a 

2 

1 

3 

loo 

1 

10 

1 

42 

0 

37 

137 

0 

0 

0 

0 

0 

4 

15 

0.456 

0.371 

0.772 

1.115 

207 

e 

2 

1 

3 

200 

1 

10 

1 

4? 

0 

37 

137 

0 

0 

0 

0 

0 

4 

IS 

0,433 

0.336 

0*766 

1.166 

206 

e 

2 

1 

1 

20 

1 

10 

1 

42 

b 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,476 

0.442 

0.5S0 

0,763 

209 

e 

2 

1 

1 

loo 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0.420 

0.336 

0.707 

1,008 

210 

e 

2 

1 

1 

20n 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,415 

0.326 

0,816 

1,210 

211 

6 

2 

1 

2 

20 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,555 

0.543 

0,727 

0,963 

212 

6 

2 

1 

2 

100 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,428 

0.348 

0,754 

1.067 

213 

6 

2 

1 

2 

200 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

ts 

0.415 

0,329 

0,828 

1,233 

214 

6 

2 

1 

3 

20 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,635 

0.645 

0,860 

1.172 

215 

6 

2 

1 

3 

100 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,435 

0,359 

0,807 

1,175 

216 

6 

2 

1 

3 

200 

1 

10 

1 

42 

6 

142 

132 

0 

0 

0 

0 

0 

4 

15 

0,416 

0.330 

0.64a 

1,259 

217 

8 

2 

1 

1 

20 

2 

10 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,496 

0,007 

0,682 

0.938 

218 

8 

2 

1 

1 

100 

2 

10 

1 

38 

b 

28 

146 

0 

0 

0 

0 

0 

a 

15 

0,439 

0,299 

0.824 

1.210 

219 

6 

2 

1 

1 

200 

2 

10 

1 

38 

6 

28 

14b 

0 

0 

0 

0 

0 

4 

15 

0,433 

0.2P7 

0,945 

1,433 

220 

6 

2 

1 

2 

20 

2 

10 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

4 

IS 

0,581 

0.5J7 

o,e «2 

1.15b 


OUTPUT calculations FROM ERIH hllLTlSPFCTHAL SVSTE” SIHULATtON MODEL ***** 


PAGE 4 
Ul47j2i 05»ia-76 


I I IATmO. I I II 

I I CANOPY ISPHERIC I VIEM t CANOPY I TIME I INBANO RADIANCES 

I I parameters ICHARACT-I geometry ICHARACTERISTICSI and I (SPECTRAL BAND | TMIT8 IN NANOMETERS) 

> I lERISTICSI I I PLACE I 


c 


B 

s 

s 

D 

mm 

B 

■ 



V 

mmmmf 

A 

mmmmm 

s 

mmmm 

I 

rnmmm 

V 

H M mm 

T 

mmmm 

G 

mmm'M 

■kl 






A 


A 

p 

n 

E 

R 

□ 

n 

5Z 

IZ 

R2 

CA 

3tL 

%I 

xc 

tc 

L 

V 

0 

500 

600 

700 

600 

S 

1 

S 

E 

I 

hi 

E 

PI 

PI 

UF 

FF 

FI 

AN 

L 

E 

V 

V 

A 

•s' 

A 

ID 

TO 

TO 

TO 

E 

D 

E 

C 

t 

S 

F 

TO 

00 

NN 

WN 

LH 

TG 

U 

N 

R 

R 

T 

TH 

Y 

600 

700 

BOO 

1100 

aai 

8 

2 

1 

2 

100 

2 

10 

1 

30 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0.048 

0,311 

0,878 

1.298 

22a 

B 

2 

I 

2 

aoo 

2 

lO 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,433 

0.288 

0.959 

1,459 

?23 

6 

2 

X 

3 

20 

2 

10 

1 

ie 

6 

26 

146 

0 

0 

0 

0 

0 

4 

15 

0,667 

0.627 

1.007 

1,363 

aaa 

8 

2 

X 

3 

100 

2 

10 

1 

38 

6 

28 

146 

0 

0 

0 

0 

0 

4 

15 

0,457 

0,334 

0,936 

1,397 

zas 

6 

2 

X 

3 

200 

2 

10 

1 

38 

6 

26 

146 

0 

0 

0 

0 

0 

a 

15 

0«434 

0,a69 

0,974 

1.469 

226 

6 

2 

1 

1 

20 

2 

10 

1 

36 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,447 

0,392 

0,649 

0,902 

za7 

8 

2 

1 

1 

100 

2 

10 

1 

38 

0 

2B 

141 

0 

0 

0 

0 

0 

4 

15 

0.38? 

a. 267 

0,749 

1.107 

aas 

a 

2 

1 

1 

200 

2 

10 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,317 

0,253 

0.851 

1,300 

229 

8 

2 

X 

2 

20 

a 

10 

1 

38 

0 

26 

141 

0 

0 

0 

0 

0 

4 

15 

0,535 

0,495 

0.B12 

1,124 

2^0 

6 

2 

1 

2 

100 

2 

10 

1 

38 

0 

aa 

141 

0 

0 

0 

0 

0 

4 

IS 

0,396 

o.aea 

0,607 

1,203 

231 

6 

2 

L 

2 

200 

2 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.375 

o.as4 

0,868 

1.331 

232 

8 

2 

X 

3 

20 

2 

to 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

4 

15 

0.635 

0.609 

0.981 

1.35b 

233 

8 

2 

X 

3 

100 

2 

10 

1 

36 

0 

26 

141 

0 

0 

0 

0 

0 

a 

15 

0,406 

0,297 

0.B7E 

1,310 

234 

6 

2 

X 

3 

200 

2 

10 

1 

38 

0 

28 

141 

0 

0 

0 

0 

0 

a 

IS 

0,379 

0.256 

0,667 

1.366 

23S 

a 

2 

1 

1 

20 

2 

10 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0.412 

0,360 

0,649 

0,912 

236 

a 

2 

1 

X 

lOD 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,355 

0,251 

0,709 

i.ieo 

237 

6 

2 

1 

1 

aoo 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0,348 

0.239 

0,910 

1.403 

230 

8 

2 

1 

2 

20 

2 

10 

1 

36 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0,496 

0.470 

0,609 

1.130 

239 

8 

2 

X 

2 

100 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0,364 

0.264 

r,B43 

1.268 

240 

a 

2 

X 

2 

200 

2 

10 

1 

3A 

6 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0,549 

0.240 

0,924 

1.429 

241 

B 

2 

X 

3 

20 

2 

10 

1 

3a 

t 

151 

136 

0 

0 

0 

0 

0 

a 

15 

0,584 

0.5B0 

0,975 

1,356 

242 

8 

2 

1 

3 

loo 

2 

10 

1 

38 

6 

151 

136 

0 

0 

0 

0 

0 

4 

15 

0,373 

0,277 

0,902 

1.367 

243 

a 

2 

1 

3 

200 

2 

10 

1 

36 

6 

i5l 

136 

0 

0 

0 

0 

0 

4 

15 

0,349 

0,241 

0,940 

1,459 

244 

8 

2 

1 

1 

20 

2 

10 

1 

42 

6 

57 

142 

0 

Q 

0 

0 

0 

4 

15 

0,444 
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I \ IATMOp* I I II 

1 I CANOPY ISPHENIC I VIEW I CANOPY I TIME I iNBAND RADIANCES 

I I parameters iCHARACT«^( GEOMETRY iCHARACTERTSTiCSI AND ] (SPECTRAL BAND LIMITS IN NANOMETERS) 

» I lERISTICSI 1 I PLACE I 


C BSSOB VASIVTG M 

A A P a E R n 0 32 TZ RZ CA XL 3£I XC xc L 0 D 500 600 700 BOO 

5 1 S E I N E Pl PI UF EE El AN L E V V A N A TO TO TO TO 

E D E C L S F TO DO NN WN LM TG U M R R T TH y 600 700 BOO 1100 


309 0 2 1 1 200 3 lO I ^12 0 57 137 0 0 0 0 0 a IS 0,016 0,325 0,766 1*137 

0 2 1 £ 20 3 10 I «2 0 57 157 0 0 0 0 0 a 15 0,56a 0,530 0,736 0,904 

311 0212 100 3 lO 1 42 0 57 137 0 U 0 0 0 ft 15 0,ft3l 0,347 0,72S 1,049 

312 0212 200 3 lO 1 42 0 37 137 0 0 0 O 0 4 IS 0,4l7 0.324 0,700 1,165 

313 a 2 1 3 20 3 lO I 42 0 37 157 0 0 0 0 0 ft IS 0,647 0,655 0,89? 1,196 

314 0213 too 5 10 I 42 0 37 137 0 0 0 0 0 ft 15 0,440 0,360 0,703 1,145 

315 0213 200 3 10 I 42 0 37 137 0 0 0 0 0 4 15 0,417 0,325 0,797 1,196 

316 6 2 1 1 20 3 lO 1 42 6 142 132 0 0 0 U 0 . 4 15 0,459 0,431 0,59o 0,793 

317 0211 100 3 10 1 42 6 142 132 0 0 0 0 0 4 15 0,404 0,327 0,718 1,039 

310 0211 200 3 10 I 42 6 142 132 0 0 0 0 0 4 15 0,399 0,317 0*026 l,2ft0 

319 8 2 1 2 20 3 10 t ft? 6 142 132 0 0 0 0 0 4 IS 0,538 0,532 0,736 0,994 

320 8212 too 3 10 ; 42 6 142 132 0 0 0 0 0 4 15 0,411 0,337 0,76s 1,110 

331 0212 200 3 10 I 42 6 142 132 0 0 0 0 0 4 IS 0,399 0,316 0,839 1,264 

322 6 2 1 3 20 3 10 1 42 6 142 132 O 0 0 0 0 4 15 0,618 0,634 0,89l 1,203 

l-» 333 8213 100 3 10 1 42 6 142 133 0 0 0 0 0 ft IS 0,ftl9 0,348 0,Bl7 1,206 

g 324 0313 200 3 10 1 42 6 142 132 0 0 0 0 0 4 15 O.ftOO 0,3l6 0,852 1,290 

525 0 2 1 1 20 1 4 1 30 6 28 146 0 0 0 0 0 4 15 0,711 0,608 0,603 0.B50 

326 0211 100 I 4 1 38 6 28 146 0 0 0 0 0 4 15 0,67S 0,535 0,770 1,041 

327 0211 200 1 4 1 30 6 28 146 0 0 0 0 0 4 IS 0,672 0,529 0,050 1,195 

320 8 2 1 2 20 1 4 1 30 6 26 146 0 0 0 0 0 4 15 0,762 0,679 0,79i 1,005 

329 0212 100 1 4 1 3S 6 26 146 0 0 0 0 0 4 IS 0,600 0,542 0,013 l,lOt 

330 0212 200 1 4 1 30 6 26 146 0 0 0 0 0 4 I5 0,672 0,529 0,06? 1.213 

331 a 2 1 3 20 I 4 1 38 6 28 146 0 0 0 0 0 4 15 0,613 0,751 0 , 90 ft 1,167 

332 8213 100 1 4 1 30 6 20 146 0 0 0 0 0 4 15 0,68ft 0,549 0,85l 1,169 

333 6 2 1 3 200 1 4 1 30 6 26 146 0 0 0 0 0 ft 15 0,672 0.530 0,877 1,233 

334 0 2 1 I 20 1 4 L 36 0 20 141 o 0 0 0 0 4 15 0,632 0,563 0,638 0.007 

335 a 2 I 1 too 1 4 I 30 0 20 141 0 0 0 0 0 4 15 0.592 0,405 0.703 0,94? 

336 8211 200 1 4 1 50 0 20 141 0 0 0 0 0 4 Is 0,508 0,477 0,77l 1,080 

337 a 2 1 2 20 1 4 1 30 0 28 Iftl 0 0 0 0 0 4 15 0,605 0,637 0,749 0,965 

330 0 2 1 2 100 1 4 X 30 0 26 141 0 0 0 0 0 4 15 0,596 0,493 0,741 1,013 

339 8 2 I 2 200 1 4 t 30 0 26 141 o 0 0 0 0 4 15 0.509 0,478 0,702 1,101 

340 8 2 I 3 20 I 4 1 36 0 26 141 0 0 0 0 0 4 15 0,730 0,710 0,B6ft 1,129 

3«1 0 2 1 3 100 1 4 1 36 0 20 141 0 0 0 0 0 4 tS 0,603 0,S02 0,703 1,006 

342 6 2 1 3 200 1 4 I 30 0 28 141 0 0 0 0 0 0 15 0.589 0,478 0,79ft 1.125 

343 6 2 I I 20 1 4 t 30 6 151 136 o 0 0 0 0 4 15 0,57/ 0,529 0,620 0,004 

344 6 2 1 1 too 1 4 1 30 6 I5l 136 0 0 0 0 0 4 15 0,54J 0,456 Q,720 0,993 

345 0211 200 1 4 1 30 6 151 136 0 0 0 0 0 4 15 0.537 0,450 0,80ft 1,147 

346 6 2 1 2 20 1 4 1 3ft 6 151 136 0 0 0 0 0 4 15 0,628 0,601 0,73ft 0,959 

347 B 2 1 2 100 1 4 1 3fl 6 151 136 0 0 0 0 0 4 15 0,545 O.ftoi 0,755 1,054 

340 0 2 1 2 200 1 4 1 38 6 151 136 0 0 0 0 0 4 15 0,537 0,450 O,0O<? 1,165 

349 8 2 1 3 20 1 4 1 38 6 151 136 o 0 0 0 0 4 15 0.679 0.672 0.8«7 1.121 

350 8213 100 1 4 1 3B 6 151 136 0 0 0 0 0 4 IS 0,549 0,ft70 0,795 1,121 

351 6 2 I 3 200 1 4 1 30 6 151 156 0 0 0 0 0 4 15 0.530 0,451 0,fll9 1,185 

352 6 2 1 1 20 1 4 1 42 6 37 142 0 0 C 0 0 4 IS 0,630 0,540 0,625 0,786 
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Pages 105-120 


105 



KMViRnNMENTAL RESfABCH INSTtT'lTE OF > 1 ICH 16 A *4 CERIM) *«**» 
P.O, ROX 6 ta> ANN APSORf r^lChlGAN 49107 


************************************************************ * 1 ^*********** 
« * 

« OUTPUT calculations FPOH E«IR mULTISPECTPAl 3V$TEH sihulation model * 
« * 

« LAKJUSAT InBANU RAOtANCFS * 

* « 
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13 t 4 B :17 0 B«ja 


HHEAT FIELD RADIANCE SIMULATION!) FQR ONE OF SEVEN STAGES OF 6 ROHTH 
AND VARIED ATMOSPHERIC AND VIEWING CONDITIONS 

*** pre-heading stage, MID HAY •** 


I 

-7b 
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***** OUTPUT calculations from ERIM MULTISPFCTHAl SVSTEH simulation MOOFL ***** 
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SPECTRAL 3VSTFM SIMULATION MODEL CALCULATIONS PROVIDE SYNTHETIC 
INBAND DATA VALUES FOR A SENSOR WITH SPECIFIED CHARACTERISTICS 
AND LOCATIONS* from SURFACE PEFLECToRSi FOR WHICH BIDIRECTIONAL 
REFLECTANCE CHARACTERISTICS ARE COMPUTED, AND pHICH ARE VIEWED 
THROUGH homogeneous, ISOTROPIC ATMOSPHERIC MEDIA OF SPECIFIED 
CHARACTERISTICS UNDER SPECIFIED SOLAR ILLUMINATION GEOMETRIES. 

EFFECTIVE INsAND DATA VALUES CAN BE CALCULATED FOR EACH oF THE 
following THREE GROUPS OF QUANTTIIESt 


I S 

I 

] 

\ 

I 


! 


I 




IfJUANTTTY SIHULATED 


I UNIT DF 
I measure 


ATMOSPHERE I (DDIRECT 

I IRRAOIANCE 

I 

I C2)DIFFU5E 
1 IRRADIANCE 
I 

|(3)PATH 

I TRAN3HITTANCE 


( TNB A Wl» I hiuLIWATTS/SQCM 


CINBAND) IMw/SOCH 


CINBANO) IDIHENSlnNLESS 


k«)Fath radiance cinband) IHw/SOCM-STER 


reflectance 1 (DBIOIRECTICnAL CInBANU) 

1 reflectance (RELATIVE TU 
t that (IF A PERFECT 
\ LAMBERTIAN SURFACE) 

I C2)0IFFLISE 

I REFLECTANCF CINBAWD) 


idimensidnless 


I dimensionless 


scanner KURADIANCE (InBAnD) 

SYSTEM 1 (A) BIOlRECTinNAL ONLY 

SIMULATION t IB) DIFFUSE INCLUDED 

\ 

K2)Sl6NAt amplitude (BAND 

I calibration factors give 

I COIJNTS/UNIT-RAniANCE) 


IHW/SQCH-STER 


1 DIGITAL COUNT 

\ 

\ 
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***** OUTPUT CAUCUlaTTOWS FfiUM ERIH HtIUTISPECTRAi. SVSTEH SlNULATtOh MODEL ***** 
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*** siholateo spectral respu>^se fob,,., lanosat 
*** number uf spectral sands... ........ « 

*** spectral band limits and CALIBRATlOhl 


SAND NOMINAL EXTREMES 


CALIBSATinN FACTORS 


t 0.500 TO 0,600 
2 0.600 TO 0,700 
S 0.700 TO o.aoo 
4 0.600 TO 1,100 


0,460 TO 0,640 MICROMETERS 
0,540 TO 0,760 
0.660 TO 0.420 
n.740 TO 1,100 


1.P0400 

1.00000 

1,00000 

i.oonoQ 


*** minimum spectral interval.. 0,010 MICROMETERS 


**« DEflMlTlQN OF ATMOSPHERIC AND CANOPY PARAMETERS 


(CANOPY PARAMFTeRSI 

+— — — — ----+ 




(ATMOSPHERIC parameters ( 




BASE CANOPY C’BASE') 


background reflectance (<BREF'3 


1 WHEAT, emergent HID NOV 

2 WHEAT, JOINTING HID APB 

3 WHEAT, PRE-HEAD MID HAY 

0 wheat, post-head end may 
G wheat, 3FNESCING mid JUM 

6 wheat, ripe end JUN 

7 wheat, harvested early jul 


SPECTRAL properties ('SPEC '3 


1 ERIM 1475 HSHTS 
SOIL REFLECTANCE ('SOIL') 


1 CONDIT M - STGMA 

2 CONDIT MEAN SOIL 

3 CONDIT M + SIGHA 

density multiplier 


<100 SPARSE 
100 BASE 
>100 DENSE 


1 BARE SOIL (SOIL CLASS 23 

2 GREEN vegetation 

3 LIGHT SOIL, HARVESTED 
BROWN VEGETATION 

OPTICAL THICKNESS ('OPT ID' 3 


spectral CHARACTERISTICS FOR 
STANDARD ATMOSPHERES, 

labeled BY horizontal 
VISUAL range (KH)i 
4 HAZY 

10 MODERATE MAZE 
23 clear 

OPTICAL DEPTH CDPD 10') 


1 TOP OF THE ATMOSPHERE 
LATITUDE CLAT'3 


not COUEOj sun ZENITH ANGLES ARE» 
FOR 38N( 61,38,31,24,28,24,29 DEG 
FOR 46N! 67,42,34,33,31,31,31 DEG 
EACH fob the 7 BASES RESPECTIVELY 
(SUN ZEN 3 57 IS the DIFFUSE CASE) 


(KEY Tn OUTPUT PARAMETERS! ( 

I-.-.-....,—.— — — I 

! label description I 

(CASE... ...sequential case number I 

(ID. SIMULATION TYPE (SEE PAGE 2)1 

(BASE,.,, ..CANOPY TYPE And STRUCTURE I 

(SPEC, SPECTRAL PROPERTY CLASS I 

(SOIL,... ..SOIL REFLECTANCE CLASS I 

I DENS,.,, i, PERCENT OF BASE DENSITY ( 

(BREF..... .background REFLECTANCE CLASSI 


(OPT ID, ...OPTICAL THICKNESS CLASS I 
lOPO 10., ..OPTICAL DEPTH CLASS ( 
(SUN Zen. ..SOLAR zenith ANGLE ( 
(VIEW ZEN.,ViE» zenith ANGLE ( 
(PEL AZIM,. relative azimuth ANGLE « 
(SCAT ANG,. scattering ANGLE I 
(X ILLU.... percent of SOIL ILLUMINATED ( 
IX VIEW, ,, .PER CENT OF SUlL VIEWED I 
IX TCOVR... CANOPY PCT COVER, TOTAL I 
IX GCnvR... CANOPY PCT COVER, GREEN LEAF I 
ILAT..,. ...SIMULATION LATITUDE OF VIEWI 
(MONTH, ....SIMULATION MONTH OF YEAR ( 
(DAY,,,.. ..SIMULATION DAY OF MONTH I 
\ I 
(NOTE that parameters ARE NOT ( 
> applicable in all cases I 
+ 


VALUES FOB THE FOLLOWING CANOPY PARAMETERS ARE NOT INCLUDED! 
xillu,xview,xtcvr,xgcvh 
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I I UThO- I I ) I 

\ I CANOPY tSPHERTC t VIEW \ CANOPY 1 TIME I 7NBAND RADIANCES 

I I PARAMETERS ICHARACT-I GEOMETRY I CHARACTERISTICS I AND I (SPECTRAL BAND LIMITS IN NANDHETERSJ 

I I IERISTICSI I I PLACE I 
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X 

1 

33 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.591 

0,072 

0.820 

1.157 

299 

6 

3 

1 

! 

ICO 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.573 

0.436 

1.000 

1.557 

300 

6 

3 

1 

1 

200 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.572 

0,435 

1,059 

1,717 

301 

6 

3 

1 

2 

33 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0,6?0 

0.510 

0.910 

1,299 

302 

0 

3 

1 

2 

100 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.574 

0,438 

t.ois 

1.589 

303 

6 

3 

1 

2 

200 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.572 

0,435 

1.064 

1,720 

304 

6 

3 

X 

3 

33 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.649 

0,549 

1.007 

1.454 

305 

0 

3 

1 

3 

ion 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0,575 

0,459 

1.030 

1.625 

306 

a 

3 

X 

3 

200 

3 

10 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.572 

0.435 

1,061 

1,723 

307 

8 

3 

X 

1 

33 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0.533 

0,441 

0,777 

1.107 

308 

6 

3 

X 

1 

100 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

Q 

5 

15 

0.513 

0,402 

0,945 

1,485 
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I I lATMfl- \ ( II 

I ( CANOPY ISPHERIC I VIEW I CANOPT I TI»E I TN9AND RADIANCES 

I I parameters ICHARACT-I geometry ICHARACTERISTICS) and I (SPECTRAL BAND LIMITS IN NANOMETERS) 

I I IER13TICSI I 1 PLACE I 


c 

■t 

B 

3 

m4 

S 

D 

6 




V 

A 

3 

I 

V 

7 

G 

*«*«■« 

M 



" ^ 



A 


A 

P 

0 

e 

R 

n 

0 

sz 

IZ 

RZ 

CA 

XL 

XI 


xc 

L 

a 

0 

500 

600 

700 

600 

S 

I 

3 

E 

I 

N 

E 

PI 

PI 

UF 

FE 

El 

AM 

1 

t 

V 

V 

A 


A 

TO 

TO 

TO 

TO 

E 

D 

E 

C 

L 

s 

F 

TD 

no 

WN 

WN 

LM 

TG 

u 


R 

R 

T 

TH 

Y 

600 

700 

BOO 

1100 

309 

6 

3 

1 

1 

?on 

3 

10 

t 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,512 

0,401 

1,006 

1.65U 

310 

6 

3 

1 

2 

33 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0.564 

0.063 

0.672 

i,a5s 

311 

8 

3 

1 

2 

loo 

3 

ID 

1 

34 

0 

31 

14S 

0 

0 

0 

0 

D 

5 

15 

\;«bl4 

0,404 

0,96j 

1.520 

312 

8 

3 

i 

2 

200 

3 

10 

1 

34 

0 

51 

145 

u 

0 

0 

0 

0 

5 

15 

0.S12 

o.ooi 

1,007 

1.650 

313 

6 

3 

1 

3 

33 

3 

10 

1 

34 

0 

31 

145 

n 

0 

0 

0 

ft 

5 

15 

0.506 

0.520 

0,973 

1,415 

3l^t 

8 

3 

1 

3 

100 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,515 

0.406 

0,970 

1,560 

315 

e 

3 

1 

3 

?00 

3 

10 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,512 

0,001 

1,00a 

1.656 

516 

e 

3 

1 

1 

33 

3 

10 

1 

34 

6 

1U8 

140 

0 

0 

0 

0 

0 

5 

15 

0,092 

o.oie 

0,783 

1,130 

317 

6 

3 

\ 

1 

too 

3 

10 

1 

34 

6 

me 

mo 

0 

0 

0 

0 

0 

5 

15 

0,«7« 

0.3B2 

0.96U 

1,530 

3J8 

0 

3 

1 

1 

200 

3 

10 

1 

34 

6 

14B 

140 

0 

0 

0 

0 

0 

5 

15 

0,073 

0,381 

1.022 

1.691 

319 

a 

3 

1 

2 

33 

3 

10 

1 

34 

b 

146 

140 

0 

0 

0 

ft 

0 

5 

15 

0,521 

0,056 

0*074 

1.273 

320 

a 

3 

1 

2 

100 

3 

10 

1 

34 

6 

me 

mo 

0 

0 

0 

0 

0 

5 

IS 

0,075 

0,360 

0,97a 

1,562 

321 

6 

3 

1 

2 

200 

3 

10 

1 

34 

6 

148 

140 

ft 

0 

0 

0 

0 

5 

IS 

0.073 

0,381 

1,023 

1,690 

322 

0 

3 

1 

3 

33 

3 

10 

l 

34 

b 

16S 

140 

0 

0 

0 

0 

0 

5 

15 

0.550 

0,«9S 

0,971 

1.027 

323 

a 

3 

1 

3 

100 

3 

10 

1 

34 

6 

145 

mo 

0 

0 

0 

0 

0 

5 

15 

0.076 

0,385 

0,99a 

1.599 

320 

8 

3 

1 

3 

200 

3 

10 

1 

34 

b 

145 

140 

0 

0 

0 

0 

0 

5 

15 

0,474 

0,361 

1.024 

1,697 

325 

8 

3 

1 

1 

33 

1 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0,871 

0,673 

0.667 

1,128 

326 

6 

3 

1 

1 

100 

1 

a 

1 

31 

b 

16 

154 

0 

0 

0 

0 

0 

5 

15 

0,B60 

0,650 

0,99a 

1,423 

327 

5 

3 

1 

1 

200 

i 

4 

1 

31 

b 

16 

154 

0 

0 

0 

0 

0 

5 

15 

0,859 

0,649 

1,035 

U540 

328 

6 

3 

X 

2 

33 

i 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

IS 

0.PB7 

0,697 

0,930 

1,233 

329 

8 

3 

i 

2 

100 

1 

4 

1 

31 

6 

16 

154 

a 

0 

0 

0 

0 

5 

15 

0,660 

0.651 

l.OOu 

1,447 

330 

6 

3 

1 

2 

200 

i 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0.B6O 

0,609 

1.036 

1.542 

331 

6 

3 

1 

3 

33 

1 

a 

1 

31 

b 

IB 

154 

0 

0 

0 

0 

0 

5 

15 

0,900 

0,722 

0,997 

1.34? 

332 

8 

3 

1 

3 

too 

1 

4 

1 

31 

b 

la 

154 

0 

0 

0 

0 

u 

5 

15 

0,861 

0.652 

1,015 

1,473 

333 

B 

3 

1 

3 

200 

i 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

IS 

0,B6o 

0,609 

1,037 

1,545 

334 

a 

3 

1 

1 

33 

1 

4 

1 

31 

0 

IB 

140 

0 

0 

0 

ft 

0 

5 

15 

0,7?6 

0.596 

0.797 

1,062 

335 

6 

3 

1 

1 

100 

1 

4 

I 

31 

0 

16 

148 

0 

0 

0 

0 

0 

5 

15 

0.710 

0.570 

0.916 

1,341 

336 

8 

3 

1 

1 

POO 

i 

4 

1 

31 

0 

IB 

146 

0 

a 

0 

0 

0 

5 

IS 

0.710 

. 0.560 

0.958 

1.462 

337 

6 

3 

1 

2 

^3 

t 

a 

1 

31 

0 

18 

148 

0 

0 

0 

0 

0 

5 

15 

0.700 

0 ,&22 

0.663 

1.171 

336 

8 

3 

1 

2 

loo 

1 

a 

1 

31 

0 

18 

146 

0 

0 

0 

0 

0 

5 

15 

0.715 

0,571 

0,927 

1.367 

339 

8 

3 

1 

2 

200 

1 

4 

1 

31 

0 

18 

146 

0 

0 

0 

0 

0 

5 

IS 

0,71o 

0.570 

0,959 

1.464 

340 

a 

3 

i 

3 

33 

1 

4 

l 

31 

0 

18 

140 

0 

0 

0 

0 

0 

5 

15 

0,763 

U.609 

0.93O 

1,290 

341 

6 

3 

X 

3 

100 

l 

4 

1 

31 

0 

16 

148 

0 

0 

0 

ft 

ft 

5 

15 

0.715 

0.573 

0,900 

1,396 

342 

8 

3 

X 

3 

200 

1 

4 

1 

31 

0 

10 

148 

0 

0 

0 

0 

0 

5 

15 

0,710 

0.570 

0.960 

1,467 

343 

8 

3 

X 

1 

33 

1 

4 

1 

31 

b 

161 

143 

0 

0 

0 

0 

0 

5 

15 

0,607 

0.509 

0.78? 

1,066 

344 

8 

3 

1 

1 

100 

1 

4 

1 

31 

6 

161 

143 

0 

0 

0 

0 

0 

5 

15 

0.636 

0,526 

0,910 

1.362 

345 

a 

3 

1 

1 

200 

1 

4 

1 

31 

b 

161 

143 

0 

0 

0 

0 

0 

5 

15 

0.635 

0,526 

0,951 

1.470 

346 

e 

3 

1 

2 

33 

t 

4 

1 

31 

6 

161 

143 

0 

0 

0 

Q 

0 

5 

15 

0,663 

0,570 

0,805 

1.171 

347 

8 

3 

i 

2 

100 

1 

4 

l 

31 

6 

161 

143 

ft 

0 

0 

0 

0 

5 

IS 

0,636 

0,52/ 

0,92c 

U38S 

346 

8 

3 

1 

2 

200 

i 

4 

1 

it 

6 

161 

143 

0 

0 

0 

0 

0 

5 

15 

0.635 

0.526 

0.951 

1,481 

349 

0 

3 

i 

3 

33 

1 

4 

1 

31 

b 

161 

143 

0 

0 

0 

1) 

0 

5 

15 

0.660 

0,599 

0.915 

1,285 

350 

8 

3 

i 

3 

100 

i 

4 

l 

31 

6 

161 

143 

0 

0 

0 

n 

0 

5 

15 

0,636 

0,526 

0.931 

1.412 

351 

8 

3 

1 

3 

200 

1 

4 

1 

31 

6 

161 

143 

ft 

0 

0 

0 

0 

5 

IS 

0,635 

0,526 

0,952 

U403 

352 

6 

3 

i 

1 

33 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

Cl 

S 

15 

0,765 

0.610 

0.610 

1.071 
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i I lATMD- I t f I 



f 


1 

CANHPY 

isphehic 

1 


VlE*f 

1 

CANOPY 


f 

TIME 


INHANO RADIANCES 



* 


1 parameters 

ICHaRACT 

** 1 

GEOMETRY 

ICHARACTERISTICSi 

AND 

1 

fSPECTRAL 

band LIMITS IN NANOMETERS) 


1 


1 




lERlSTICSI 




1 




J 

PLACE 

1 





c 


B 

8 

S 

0 

B 




V 

A 

3 

I 

V 

T 

G 


M 






o S 

A 


A 

P 

n 

P 

p 

0 

n 

32 

TZ 

RZ 

CA 

XL 

XI 

%c 

xc 

L 

0 

D 

500 

600 

760 

800 


S 

I 

S 

£ 

I 

N 

t 

Pi 

PI 

UE 

EE 

El 

AN 

L 

E 

V 

V 

A 

N 

A 

TO 

TO 

TO 

TO 


f 

D 

E 

C 

L 

S 

F 

TD 

DO 

HU 

WN 

LH 

TG 

U 

Vi 

R 

R 

T 

TH 

Y 

600 

700 

600 

1100 

ss 

353 

8 

3 

1 

1 

loo 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0,755 

0.568 

0.932 

1.353 

w & 

SSfl 

6 

3 

1 

1 

200 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0,754 

0.588 

0.970 

1,463 


355 

6 

3 

1 

2 

33 

1 

4 

1 

34 

6 

31 

ISO 

0 

0 

0 

0 

0 

5 

15 

0.7BI 

0.633 

0.87q 

1,171 


356 

B 

3 

1 

2 

loo 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.755 

0,589 

0,941 

1.375 


357 

8 

3 

1 

2 

200 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.754 

0,588 

0,971 

1.465 


358 

8 

3 

1 

3 

33 

1 

a 

1 

30 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.79b 

0,656 

0,934 

1.279 

c© 

359 

8 

3 

1 

3 

loo 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0.755 

0,590 

0.952 

1,400 


360 

8 

3 

1 

3 

200 

1 

4 

1 

34 

6 

31 

150 

0 

0 

0 

0 

0 

5 

15 

0,754 

0.586 

0.97? 

1,467 


361 

8 

3 

1 

1 

35 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,671 

0,556 

0.756 

1,014 


362 

8 

3 

1 

1 

loo 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,659 

0.533 

0.869 

1.260 


363 

a 

3 

1 

1 

200 

1 

4 

1 

34 

0 

31 

las 

{) 

0 

0 

0 

0 

5 

15 

0.659 

0,532 

0.90B 

1.394 


364 

6 

3 

1 

2 

33 

1 

4 

1 

34 

0 

31 

ia5 

0 

0 

0 

0 

0 

5 

15 

0.668 

0,581 

0.8IB 

l.lis 


365 

6 

3 

1 

2 

too 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

Q.bbO 

0,534 

0.879 

1.30b 


366 

8 

3 

1 

2 

200 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

0,659 

0,532 

Q.90q 

1,397 

f-* 

367 

8 

3 

1 

3 

33 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

0 

0 

5 

15 

O.70S 

0,606 

0,885 

1.231 

f — ' 

366 

6 

3 

1 

3 

loo 

1 

4 

1 

34 

0 

31 

145 

0 

0 

0 

Q 

0 

5 

15 

0.660 

0,535 

0.891 

1,332 


369 

a 

3 

1 

3 

200 

1 

4 

1 

34 

0 

31 

14S 

0 

0 

0 

0 

0 

5 

15 

0.659 

0.532 

0,910 

1,399 


370 

0 

3 

1 

I 

33 

1 

4 

1 

34 

6 

loe 

140 

0 

0 

0 

0 

0 

5 

15 

0,601 

0,516 

0,744 

1.021 


371 

3 

5 

1 

I 

loo 

1 

4 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

0,591 

0.«95 

0,86b 

1,503 



e 

3 

1 

1 

200 

1 

4 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

0,591 

0,494 

0.904 

1,413 


3/3 

6 

3 

1 

2 

33 

1 

4 

1 

34 

b 

148 

140 

0 

0 

0 

0 

0 

5 

15 

0.617 

0.539 

0.804 

1,120 


374 

6 

3 

1 

? 

100 

1 

4 

1 

34 

6 

14B 

140 

0 

0 

0 

0 

0 

5 

15 

0,591 

0,495 

0.87«5 

1,325 


375 

6 

3 

1 

2 

200 

1 

4 

1 

34 

6 

148 

140 

0 

0 

0 

0 

0 

5 

15 

0.591 

0.494 

0,905 

1.415 


37b 

6 

3 

1 

3 

33 

1 

4 

1 

34 

6 

146 

140 

0 

0 

0 

0 

0 

5 

15 

0.633 

0,562 

0,668 

1.228 


377 

6 

3 

1 

3 

100 

1 

4 

1 

34 

6 

14B 

140 

0 

0 

0 

0 

0 

5 

15 

0.592 

0,496 

0.886 

1.350 


37B 

6 

3 

1 

3 

200 

1 

4 

1 

34 

6 

148 

140 

0 

0 

0 

0 

0 

5 

IS 

0.591 

0.494 

0.906 

1.417 


37^ 

8 

3 

1 

t 

33 

2 

4 

1 

51 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0.722 

0,489 

0.91R 

1.302 


350 

8 

3 

1 

1 

100 

2 

4 

1 

31 

6 

16 

154 

0 

0 

0 

0 

0 

5 

IS 

0.711 

0,466 

1,047 

1,600 


361 

8 

3 

1 

1 

200 

2 

4 

1 

31 

6 

18 

154 

0 

0 

Q 

0 

0 

S 

15 

0.711 

0.46b 

1.086 

1,717 


362 

a 

3 

1 

2 

33 

2 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0,738 

0.513 

0,981 

1.407 


363 

8 

3 

1 

2 

100 

2 

4 

X 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

IS 

0.711 

0,467 

1,057 

1,623 


384 

8 

3 

1 

2 

200 

2 

4 

1 

31 

6 

18 

154 

0 

0 

0 

0 

0 

5 

15 

0,711 
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WHEAT field radiance SIMULATIONS FOP ONE OF SEVEN STAGES OF GROWTH 
AND VARIED ATMOSPHERIC AND VIEWING CONDITIONS 
*A* PQST-HFAOING STAGE ^ END MAY *** 
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SPECTRAL SYSTEM SIHULATIOM MODEL CALCUL*TI0US PROVIDE SYNTHETIC 
INBAND DATA VALUES FOR A SENSOR MiTH SPECIFIED CHARACTERISTICS 
AND LOCATIONS^ FROM SURFACE fltFLECTURSf FOB NHICH BIDIRECTIONAL 
reflectance CHARACTERISTICS ARF COMPUTED, AND WHICH ARE VIEWED 
THROUGH homogeneous* ISOTROPIC ATMOSPHERIC MEDIA OF SPECIFIED 

characteristics under specified solar illumination GEOHETRIES, 

EFFECTIVE INBAnD DATA VALUES CAN RE CALCULATED FOR EACH 'JF THE 
FOLLOWING three GROUPS OF OUAmTITIESj 
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***** tJUTPlIT calculations FBOH SRIM HULTISPFCTRAl SVSTEM SIHuLATTON hODEL ***** 13:49120 


*** SIMULATED spectral RESPONSF FOP..., LANDSAT 

*** number of spectral bands. 4 

*** spectral sand limits AMO CALIURATinNi 


po 


BAND NOMINAL 


EXTREMES 


calibration FACTORS 


t O.SOO TO O.SOO 0,460 TO 0,640 MICROMETERS 1,00000 

2 0,600 TO 0.700 0,590 TO 0,760 1,00000 

3 0.700 TO O.SoO 0,660 TO 0,920 1.00000 

4 O.SOO TO 1.100 0.790 TO 1.100 1.00000 


*** MINIMUM spectral INTERVAL..,, 0,010 MICROMETERS 


*** definition of atmospheric and canopy parameters 


+- — 

ICANOPY parameters) 




BASE CANOPY ('BASE') 
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END 

MAY 
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WHEAT/ 

SENESCINB 

MID 

JUN 

6 

WHEAT/ 

RIPE 

END 

JUN 

7 

WHEAT/ 

harvested 

EARLY JUL 


spectral properties (’SPEC<) 


1 ERIH 1975 MSMTS 
SOIL reflectance ('SOIL') 


1 CONOIT M - sigma 
? CONDI T MEAN SOIL 
3 CUNDIT M t sigma 

density multiplier 


<100 SPARSF 
100 BASE 
>100 DENSE 


I atmospheric PARAMETERS! 

t— — — 

BACKGROUND reflectance {'BREF'I 


t BARE SOIL (SOIL CLASS 21 

a GREEN vegetation 
3 light soil, harvested 

BROWN VEGETATION 
OPTICAL THICKNESS COPT 10*) 


SPECTRAL characteristics FOR 
standard ATHOSPHERES, 

labeled by horizontal 

VISUAL RANGE (KH): 

4 HAZY 

in MODERATE HAZE 
23 clear 

optical depth copo ID»1 


1 tup of the atmosphere 
latitude CLAT<1 


NOT CODED: SUN ZENITH ANGLES ARE: 
FOR 3BNt 61,38,31,29,26,29,29 DEG 
FOR 46 n: 67,42,34,31,31,31,31 DEG 
EACH Fur the 7 BASES RESPECTIVE! Y 
(SUN ZEN ■ 57 IS ThE DIFFUSE CASE) 


~ — — - — --- — - — 

I KEY TO OUTPUT PARAMETERS! 


! LABEL DESCRIPT lUN 

SEQUENTIAL CASE NUMBER 

!ID SIMULATION TYPE (SEE PAGE 2) 

!BASE..... .CANOPY TYPE AND STRUCTURE 

I SPEC, spectral PROPERTY CLASS 

!SniL. SOIL REFLECTANCE CLASS 

IDENS, PERCENT OF BASE DENSITY 

!BREF.. ....BACKGROUND REFLECTANCE CLASS 

!OPT ID,.,. OPTICAL THICKNESS CLASS 
lOPO ID,,. .OPTICAL DEPTH CLASS 
1SUN Zen... SOLAR zenith angle 

IVIEH ZEN., VIEW zenith ANGLE 
IREL AzIM.. relative AZIHuTH ANGLE 

!SCAT ang.. scattering angle 
1* ILLit ,,,. percent of SOIL ILLUMINATED 
!X VIEW.. ..PER CENT OF SOIL VIEWED 
!X TCOVR... CANOPY PCT COVER, TOTAL 
IX GCOVR... CANOPY PCT COVER, GREEN LEAF 

ILAT,, SIMULATION LATITUDE DF VIEW 

I MONTH,.,.. SIMULATION MONTH OF YEAR 

!DAY SIMULATION DAY OF MONTH 

I 

INCITE THAT PARAMETERS ARE NOT 
I applicable IN ALL CASES 


VALUF3 FOR the FOLLOWING CANOPY PARAMETERS APE NOT INCLUDED: 
XILI.U#»VIFW,XTCVR,*GCVR 
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31 

0 

25 

146 

0 

0 

0 

0 

0 

b 

9 

0,590 

0,486 

Cl f 0 1 6 

1,255 

207 

0 

5 

1 

3 

175 

1 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0.570 

0.462 

0.816 

1,336 

2n6 

8 

5 

1 

1 

30 

1 

10 

1 

31 

6 

ISfl 

143 

0 

0 

0 

0 

0 

6 

9 

0,567 

0,515 

0,69(i 

0,961 

?09 

a 

5 

1 

1 

1 00 

1 

10 

1 

31 

b 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,537 

0,446 

0.787 

1,212 

2J0 

8 

5 

1 

1 

175 

1 

10 

1 

3t 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,554 

0,440 

0,B4l 

1,359 

2M 

B 

5 

1 

? 

30 

1 

lO 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,620 

0.587 

0,803 

1,122 

212 

6 

5 

1 

2 

too 

1 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,541 

0,454 

0 ,B 03 

1,244 

212 

B 

5 

1 

2 

175 

1 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,534 

0,440 

0,643 

1.364 

210 

6 

5 

1 

3 

30 

1 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0.673 

0,661 

0*Rl6 

1,292 

215 

6 

5 

1 

3 

ioo 

1 

10 

1 

31 

6 

154 

143 

0 

0 

u 

0 

0 

6 

9 

0.545 

0,460 

0,619 

1,200 

216 

8 

5 

1 

3 

175 

1 

10 

1 

31 

b 

154 

143 

D 

u 

0 

0 

0 

6 

9 

0,534 

0,440 

0.B4S 

1,369 

217 

a 

5 

1 

1 

30 

2 

10 

1 

28 

b 

n 

156 

0 

0 

0 

Q 

0 

6 

9 

0,626 

0,405 

0,799 

1,134 

216 

8 

5 

1 

t 

100 

2 

10 

1 

28 

b 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0,596 

0,418 

0,697 

1.395 

21R 

8 

S 

1 

1 

175 

2 

10 

1 

2B 

b 

u 

15b 

0 

0 

0 

0 

0 

6 

9 

0,594 

0.406 

0.95? 

1,545 

220 

8 

5 

1 

2 

30 

2 

to 

1 

28 

b 

11 

156 

D 

0 

0 

0 

0 

6 

9 

0.6B3 

0,560 

0,912 

1,301 
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600 

TO 

700 
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TO 
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BOO 

TO 

1100 

251 

6 

5 

1 

2 

100 

2 

10 

1 

2a 

t 

11 

156 

n 

0 
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0 

0 

6 

R 

0.602 

0,424 

0,913 

1 ,429 

222 

6 

5 

1 

2 

175 

2 

10 

1 

2a 

6 

n 

156 

0 

0 

0 

0 

0 

6 

9 

0.59a 

0,406 

0.954 

1,551 

223 

6 

5 

1 

3 

30 

2 

10 

1 

26 

6 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0.736 

0,636 

1t03l 

1,479 

220 

e 

5 

1 

3 

too 

2 

lO 

t 

26 

6 

n 

156 

0 

0 

0 

0 

0 

6 

9 

0.606 

0,a3l 

0,93l 

1,468 

225 

ti 

5 

1 

3 

175 

2 

10 

1 

26 

6 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0,59b 

0,406 

0,956 

1,557 

223 

a 

5 

1 

1 

30 

2 

10 

1 

2P 

0 

11 

151 

0 

0 

0 

a 

0 

6 

9 

0.5«1 

0,441 

0,757 

1,069 

227 

6 

5 

1 

1 

loo 

2 

10 

1 

26 

0 

n 

151 

0 

0 

0 

0 

0 

6 

9 

0,509 

0.371 

0,640 

1,324 

226 

B 

5 

1 

! 

175 

2 

10 

1 

26 

0 

u 

151 

0 

0 

0 

0 

0 

6 

9 

0.504 

0,360 

0,095 

li472 

229 

B 

5 

1 

2 

30 

2 

10 

1 

26 

0 

u 

151 

0 

0 

0 

Q 

0 

6 

9 

0,599 

o.sao 

0,874 

1,262 

230 

0 

5 

1 

2 

100 

2 

10 

1 

2B 

0 

n 

ISl 

0 

0 

0 

0 

0 

6 

9 

0,514 

o;379 

0,860 

1,363 

231 

6 

S 

1 

2 

175 

2 

IP 

1 

2B 

0 

n 

151 

0 

0 

0 

0 

0 

6 

9 

0,505 

0,361 

0,697 

1,479 

232 

B 

5 

1 

3 

30 

2 

10 

1 

26 

a 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0.657 

0,601 

0,99fl 

1,447 

233 

a 

5 

1 

3 

100 

2 

10 

1 

20 

a 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0,519 

0,387 

0,6B0 

1,406 

234 

6 

5 

1 

3 

175 

2 

10 

1 

26 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

o.sos 

0.361 

0.900 

1,487 

235 

a 

S 

1 

1 

30 

2 

10 

1 

2B 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,4S2 

0,409 

0,746 

1.095 

236 

B 

5 

1 

1 

100 

2 

10 

1 

20 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,451 

0.301 

0,844 

1,355 

237 

a 

5 

1 

1 

175 

2 

10 

1 

20 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,448 

0,321 

0,900 

1.507 

236 

a 

5 

I 

2 

30 

2 

IP 

1 

20 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,536 

0,063 

0.66] 

1,262 

239 

a 

5 

1 

2 

100 

2 

lO 

1 

2B 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0.455 

0,347 

0.86] 

1,390 

aao 

a 

5 

1 

2 

175 

2 

10 

1 

26 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,448 

0,332 

0,902 

1,512 

241 

a 

5 

L 

3 

30 

2 

IP 

1 

20 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0.592 

0,559 

0,979 

1.440 

242 

a 

5 

1 

3 

loo 

2 

10 

1 

26 

6 

166 

145 

0 

0 

0 

0 

0 

6 

Q 

0,460 

0.350 

0,879 

1.428 

243 

a 

5 

1 

3 

175 

2 

lO 

1 

20 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,446 

0.332 

0,905 

1.518 

244 

a 

5 

1 

! 

30 

2 

10 

1 

M 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.566 

0,aS9 

0,771 

1.100 

245 

a 

5 

1 

1 

100 

2 

10 

1 

31 

6 

25 

154 

0 

0 

0 

p 

0 

6 

9 

0.557 

0.393 

0,865 

1.353 

246 

e 

5 

1 

1 

175 

2 

to 

1 

3t 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,553 

0.38a 

0,919 

1.5D0 

247 

8 

5 

1 

2 

30 

2 

10 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,636 

0.531 

0,879 

1.261 

246 

e 

5 

1 

2 

too 

2 

to 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.560 

0.399 

0,660 

1,3»5 

249 

a 

5 

1 

2 

175 

2 

iO 

1 

3t 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,553 

0.38a 

0*92n 

1.505 

250 

e 

5 

1 

3 

30 

2 

10 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,691 

0,603 

0,993 

1,932 

251 

a 

5 

1 

3 

loo 

2 

10 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,564 

o.aOb 

0,697 

1.421 

252 

a 

5 

1 

3 

175 

a 

10 

L 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0,554 

0.385 

0,92? 

1,510 

253 

B 

5 

1 

1 

30 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

n 

0 

6 

9 

0,508 

o,ai9 

0,730 

1.056 

254 

a 

5 

1 

1 

100 

2 

10 

1 

31 

0 

25 

It'd 

0 

0 

0 

0 

0 

6 

9 

0,a7b 

0.350 

0.610 

1.283 

255 

a 

5 

1 

1 

175 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,472 

0.340 

0,863 

1,427 

256 

a 

5 

1 

2 

30 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0.565 

o.o9a 

0,643 

1.223 

257 

a 

5 

1 

2 

100 

2 

10 

1 

31 

D 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,461 

0.357 

0,62e 

1,319 

25B 

a 

5 

1 

2 

175 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,473 

0,300 

0,865 

1,«33 

259 

a 

5 

1 

3 

30 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,619 

0,571 

0,961 

1,400 

260 

a 

5 

1 

3 

100 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,465 

0.36a 

0,847 

1.559 

261 

a 

5 

1 

3 

175 

2 

10 

1 

31 

0 

25 

146 

0 

0 

0 

0 

0 

6 

9 

0,475 

0.301 

0,867 

1,440 

262 

a 

5 

1 

1 

30 

2 

10 

1 

3l 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,462 

0.392 

0,725 

1.064 

263 

a 

5 

1 

1 

too 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0.432 

0.3?6 

0,816 

1.316 

264 

6 

5 

1 

1 

175 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

y,429 

0.317 

0,873 

1,460 


cn 
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265 

a 

5 

1 

2 

30 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0.510 

0.Q6Q 

0,633 

1.225 


266 

6 

5 

1 

2 

too 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,036 

0.332 

0,834 

1,349 


267 

6 

5 

1 

2 

175 

2 

lO 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,020 

0,318 

0,875 

1,069 

H S 

26S 

8 

5 

1 

3 

30 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0,567 

0,536 

0,947 

1.397 

W Ci 

269 

3 

5 

X 

3 

too 

2 

10 

1 

31 

6 

154 

143 

0 

0 

0 

0 

0 

6 

9 

0.000 

0.338 

0,651 

1,385 


270 

e 

5 

1 

3 

175 

2 

10 

1 

31 

6 

154 

103 

0 

0 

0 

0 

0 

6 

9 

0,o29 

0,318 

0,876 

1,475 

t<i 

271 

a 

5 

1 

1 

30 

3 

10 

1 

28 

6 

U 

156 

0 

0 

0 

0 

0 

6 

9 

0.717 

0,596 

0,781 

1.063 


272 

6 

5 

1 

1 

too 

3 

ID 

1 

28 

6 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0.bB6 

0.530 

0,677 

1.522 


273 

0 

5 

1 

1 

175 

3 

10 

1 

26 

6 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0.683 

0.bl9 

0.932 

1.473 


274 

3 

5 

1 

2 

30 

3 

10 

1 

28 

o 

11 

156 

0 

u 

0 

0 

0 

6 

9 

0.772 

0.673 

0,893 

1,229 


275 

a 

5 

1 

2 

lOO 

5 

10 

1 

2B 

6 

u 

156 

0 

0 

0 

0 

0 

6 

9 

0,691 

0,536 

O.B90 

1,357 


276 

6 

5 

1 

2 

175 

3 

10 

1 

20 

6 

11 

156 

0 

0 

0 

0 

0 

6 

9 

0.683 

0,580 

0.93a 

1.07B 


277 

6 

5 

1 

3 

30 

3 

10 

1 

28 

6 

11 

>S6 

0 

0 

0 

0 

0 

6 

9 

0,828 

0,750 

1*011 

1,407 


276 

a 

S 

1 

3 

loo 

3 

10 

1 

28 

6 

11 

156 

a 

0 

0 

0 

u 

6 

9 

0,695 

0,543 

0,912 

1.395 


279 

e 

5 

X 

3 

175 

3 

lO 

1 

28 

6 

u 

156 

0 

0 

0 

0 

0 

6 

9 

0.683 

0.520 

0.93b 

1.080 


230 

6 

5 

1 

1 

30 

5 

in 

1 

2B 

0 

n 

151 

0 

0 

0 

0 

0 

6 

9 

0.629 

0.550 

0,738 

1,019 


2B1 

8 

5 

1 

1 

too 

3 

10 

1 

2B 

0 

It 

151 

0 

0 

0 

0 

0 

6 

9 

0,597 

0.082 

0,621 

1.253 


282 

a 

5 

1 

1 

175 

3 

10 

1 

2B 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0.592 

0,071 

0,875 

1.000 


2H3 

a 

5 

J 

2 

30 

3 

10 

1 

2B 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0,688 

0.633 

0,656 

1,192 


234 

8 

5 

1 

2 

100 

3 

10 

1 

2B 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0.602 

0,o90 

0,840 

U292 


265 

a 

5 

1 

2 

175 

3 

10 

1 

28 

0 

XX 

151 

0 

0 

0 

0 

0 

6 

9 

0.595 

0,o72 

0,87p 

1,407 


2B6 

6 

5 

1 

3 

30 

3 

10 

1 

28 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0,707 

0,710 

0,978 

1,575 
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a 

S 

1 

3 

100 

3 

10 

1 

28 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0.607 

0,096 

0,881 

l,3i4 
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a 

5 

1 

3 

175 

3 

10 

1 

28 

0 

11 

151 

0 

0 

0 

0 

0 

6 

9 

0.593 

0.073 

0,88n 

1,415 


289 

a 

5 

1 

1 

30 

3 

10 

1 

28 

6 

168 

145 

0 

0 

0 

0 

0 

6 

9 

0,57o 

0.521 

0,729 

1.025 


290 

a 

5 

1 

1 

100 

3 

10 

1 

2B 

6 

16B 

145 

0 

0 

0 

D 

0 

6 

9 

0,“,30 

0.053 

0,B2S 

1,283 


291 

a 

5 

1 

t 

175 

3 

10 

1 

2Q 

6 

166 

145 

0 

0 

0 

0 

0 

6 

9 

0,536 

o.aos 

0,885 

1.434 
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0 

6 

9 

0.872 

0.727 

0,d7l 

1.156 
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a 

5 

1 

2 

100 

3 

4 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.827 

0,644 

0.874 

1.251 


465 

6 

5 

1 

2 

175 

3 

4 

X 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

O.B2a 

0,636 

0,902 

l,53ft 


466 

6 

5 

1 

3 

30 

3 

4 

X 

3! 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.902 

0,772 

0,945 

1,277 


467 

a 

5 

1 

3 

100 

3 

4 

X 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.828 

0.647 

0,86u 

1.275 


468 

a 

5 

1 

3 

175 

3 

4 

1 

31 

6 

25 

154 

0 

0 

0 

0 

0 

6 

9 

0.824 

0,637 

0,903 

1,340 


469 

8 

5 

1 

1 

30 

3 

4 

1 

31 

0 

25 

148 

0 

0 

0 

0 

0 

6 

9 

0,709 

0.6II 

0,759 

0,990 


470 

a 

5 

1 

1 

too 

3 

4 

1 

it 

0 

25 

148 

0 

0 

0 

0 

0 

6 

9 

0,689 

0,5t>6 

0,793 

1,153 
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a 

5 

1 

1 

W5 

3 

4 

1 

31 

0 

25 

14B 

0 

0 

0 

0 

0 

6 

9 

0,666 

0.541 

0,829 

1.254 


472 

a 

5 

1 

2 

30 

3 

4 

1 

31 

0 

25 

14B 

0 

0 

u 

0 

0 

6 

9 

0,740 

0,657 

0,813 

1,106 


475 

a 

5 

1 

2 

100 

3 

4 

1 

31 

0 

25 

140 

0 

0 

0 

0 

0 

6 

9 

0,692 

0,569 

0*804 

U177 


474 

a 

5 

1 

2 

175 

3 

4 

1 

31 

0 

25 

148 

0 

0 

0 

0 

0 

6 

9 

0,688 

0.5SI 

0*830 

1*256 


475 

6 

5 

1 

3 

30 

3 

4 

X 

31 

0 

25 

148 

0 

0 

0 

0 

0 

6 

9 

0,771 

0.705 

0,89q 

1,229 
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6 

5 

1 

3 

100 

3 

4 

1 

31 

0 

25 

UB 

0 

0 

0 

0 

0 

6 

9 

0.694 
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3 
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1 

t 

30 

3 

a 

1 
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6 
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143 
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479 

8 
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1 
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1 
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9 
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0.783 
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175 
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0.820 

1.271 
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5 
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30 

3 

4 

1 

31 

6 

154 

143 

0 

0 

4* 

0 

0 

6 

9 

0,662 

0.611 

0,79r> 

1.097 
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lOO 
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4 

1 

31 

6 
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143 
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6 

9 

0,617 

0.528 

(1*793 
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2 
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3 
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1 

31 

6 
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6 

9 
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0.021 

1.274 
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5 
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3 

50 

3 

a 

1 

31 

6 

154 

143 
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0 
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0 

6 

9 

0.692 

0.656 

0.86a 

1,215 
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* 4 

* OUTPUT calculations FROM ERIH MULTI SPECTRAL SYSTEM SIMULATION MODEL * 

* * 

* LAND5AT TNBaNO RADIANCES * 

* * 
*********************************************************** **^******* **** 


HHEAT FIFLD RADTAKCE 3IMUL*Ti0hS FOR OhE OF SEVEN STAGES OF GROWTH 
AMO VARIED atmospheric AKiD VIEWING CUMOZTIONS 
*** RIPE 3TAGE» ENO JUNE »** 


\ 


ORiOmMS PAGE IS 
OF POOR QUAIOT 


AA-fc** 
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lJUTPUT calculations FPOK FRIH NULTISPFCTRAL SYSTEH SIMULATtON MODEL ***aa S5l5fl42 OS-ia-76 


SPECTRAL SYSTEM SIMULATION HUDEL CALCULATIONS PROVIDE SYNTHETIC 
INBANO DATA VALUES FOR A SENSUR WITH SPECIFIED CHARACTERISTICS 
AND LCCATlONSf FROM SURFACE REFLECTORS, FlIR riHiCH BIDIRECTIONAL 
reflectance CHARACTERISTICS ARE COMPUTED, AND WHICH A^t VIEWED 
THROUGH HOHOGENtOUS, ISOTROPIC ATMOSPHERIC MEDIA OF SPF ’PIED 
characteristics under specified solar illumination GEOme -vies* 

EFFECTIVE INBANO DATA VALUES CAN HE CALCULATED FOR EACH hF THE 
FOLLOWIfiG three GROUPS OF QUANTITIES: 


GROUP 


iquantity sihulated 
I 


tUNiT OF 
(MEASURE 


OUTPUT I 
ID 


ATMOSPHERE 


icddirect 

I IRRAOIANCE 
I 

I C2501FFUSE 
I IRRAOIANCE 
I 

r (3)PATH 

( TRANSMITTANCE 
I 


CINBAND) fHiLLlHATTS/SQCM 
( 

( 

CIN6AND) (Hw/SOCM 
I 
( 

(INBANO) (DIMENSIONLESS 
I 
( 


r(«)PATH radiance (INBANO) I Mrt/SQCM-STER 


reflectance 


r (DBiniRECTlOMAL (INBANO) (DIMENSIONLESS 

I REFLECTaNCF (relative to ( 

I THAT OF A PERFECT I 

I LAMBERTIAN SURFACE) 


I 

K2)OIFFUSE 
( REFLECTANCF 


(INBANO) I 


I 

I 

(DIMENSIONLESS 


scanner ((URADIANCE (TNPAND) 

SYSTFM ( (A) RIDIRECTK^NAL ONLY 

SIMULATION ( (B) DIFFUSE INCLUDED 

1 

((2)SIGNAL amplitude (BAMD 
( CALIBRATION FACTORS GIVE 
I COUNTS/UNIT-RAOIAnCE) 


|Mw/sqch«STER 

I 

I 

I 

(DIGITAL COUNT 

I 

I 


I 



PAGE 3 


***** UUTPUT CALCULATIONS FROM EWIM MULTI SPFCTRAL SYSTEM SIMULATION MODEL ***** 


liisijaa 05^i«*76 


*** SI?iULATEO SPECTRAL RESPONSE FOR.**, LANDSAT 

*** number op spectral BANOS 

spectral SAND LIMITS AND CALIBRATION: 

BAND NOMINAL EXTREMES 


i 0.500 TO 0,600 
a 0.600 TO 0,700 
3 0.700 TO O.BOO 

0 o.aoo TO 1,100 


0,460 TO 0,640 
0,540 TO 0,760 
0,660 TO 0.920 
0,790 TO 1.100 


MICROMETERS 


Ui 

cn 


*** minimum spectral interval....... ...0,010 MICROMETERS 

*** definition of atmospheric and canopy parameters 

tCAMOPY PARAMETERS! lATMOSPHERXC 


BASE canopy (»BASE») 


BACKGROUND REFLECTANCE CBRFF'I 


1 

WHEAT. 

emergent 

MID 

wnv 

I 

BARE 

SOIL (SOIL CLASS 2) 

2 

WHEAT. 

jointing 

Hin 

APR 

2 

GREEN 

vegetation 

3 

WHEAT, 

pre-head 

HID 

HAY 

3 

LIGHT 

SOIL. HARVESTED 

a 

MHEATr 

P03T-HEAD 

END 

MAY 


BROWN 

vegetation 

5 

HHEATf 

SEHESCING 

MID 

JUN 




6 

HHEATf 

RIPE 

END 

JUN 

OPTICAL 

THICKNESS COPT ID* 

7 

MHEATr 

HAdVESTED 

early jul 




spectral properties ('SPEC*) 

1 FRIM 1975 HShTS 
SOIL reflectance (*soil*) 

1 CONDIT H - sigma 

2 conoit mean soil 

3 COMOIT M + sigma 

density multiplier 

<100 SPARSE 
100 BASE 
>100 DENSE 


SPECTRAL characteristics FOR 

standard atmospheres# 

LABELED BY HORIZONTAL 
VISUAL RANGE (KM}t 
4 HAZV 

10 MODERATE HAZE 
23 CLEAR 

OPTICAL DEPTH (*OPD ID*) 

1 TOP OF THE ATMOSPHERE 
LATITUDE (<LAT*1 


NOT COOED I SUN ZENITH ANGLES ARF l 
FOR 3SWI 61»3B.31.29#2B.29.29 DEG 
FOR 46N» 67,a2#34.31#3l#5l#3l DEG 
EACH FOR THE 7 BASES RESPECTIVELY 
(SUN ZEN z 57 13 THE DIFFUSE CASE) 


VALUES FOR THE FOLLONING CANOPY PARAMETERS ARE NOT INCLUOEO* 
XlLLU.XVIESfXTCVR.XGCVR 



IKEY TO output PABAHETEKSt 
1 _ _ 


\ labfl 

DESCRIPTION 


ICASE«..., 

.sequential CASE nohber 


!ID. 

.SIMULATION TYPE tSEE PAGE 3) 

CALlDRATIflN FACTORS 

18ASE...,. 

.CANOPY tvpe and structure 


ispec,,,.. 

.spectral property class 

1,00000 

■SOIL 

.SOIL reflectance class 

1,00000 

lOENS 

.PERCENT OF BA3E DENSITY 

1,00000 

IBHEF 

.BACKGROUND REFLECTANCE CLASS 

1,00000 

lOPT Id.,, 

.optical thickness class 


lOPO ID.,, 

.optical depth class 


I5UN ZEN,, 

.solar Zenith angle 


iVlEw ZEN, 

.view zenith angle 


IREL AZIM, 

.relative azimuth angle 


ISCAT ANG,, scattering ANGLE 


IS ILLU..,.PtBCFNT OF SOIL ILLUHIMATEO 

PARAMETERS! 

IS VIEN,.,,PEH cent of SOIL VIEWED 1 


\X TCOVR... CANOPY PCT COVER. TOTAL 
IX GCnvR... CANOPY PCT COVER. GREEN LEAF 
ILAT,,,,,,,SIMULATI0N latitude OF VIEW 
IHONTH,,,, .SIMULATION MONTH OF YEAR 

!DAY,, SIMULATION DAY OF MONTH 

I 

I NOTE that parameters ARE NOT 

I applicable in all Cases 

+ 


PAGE -a 


***** OUTPUT CALCULATIONS FROH ERIM MULTlSPfC TRA l SYSTEH SIMIiLATiON MOUEL ***** I3t5llfl2 05-^ia-76 


I I IATHO* 1 t II 

I I CANOPY ISPHERIC J VIEri I CANOPY I TIME I INF^ANP RADIANCES 

\ I PARAHETERS JCHARACT-^ GEOMETRY I CHARAC fERIST ICS I AND | CSPECTRAl BAND LIMITS IN NANOMETERS) 

\ \ lERiSTicsi r I place I 
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s 

E 

I 

D 

A 

S 

E 

P 

E 

C 

0 

I 

L 

E 

N 

3 

R 

E 

F 

0 

PI 

TO 

0 

PI 

DO 

sz 

UE 

NN 

IZ 

EE 

WN 

PZ 

El 

LH 

CA 

AN 

TG 

atl 

L 

U 

3CI 

E 

11 

xz 

V 

R 

xz 

V 

R 

L 

A 

T 

u 

N 

TH 

D 

A 

V 

500 

TO 

600 

600 

TO 

700 

700 

in 

800 

600 

TO 

1100 

1 

8 

6 

1 

1 

30 

L 

23 

1 

29 

6 

9 

158 

0 

0 

0 

0 

0 

6 

27 

0*661 

0.664 

0.70H 

0,921 

2 

a 

6 

1 

1 

too 

1 

23 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0*684 

0.663 

0,733 

0*996 

3 

a 

6 

1 

1 

175 

1 

23 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,691 

0,668 

0,7flt 

1.017 

U 

e 

6 

1 

2 

30 

1 

25 

1 

29 

8 

9 

156 

0 

0 

0 

0 

0 

8 

27 

0,804 

0.820 

0.886 

1,158 

5 

a 

6 

1 

2 

too 

t 

23 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,717 

0.710 

0,795 

1.091 

6 

6 

6 

1 

2 

175 

1 

23 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0.700 

0.680 

0,759 

1.049 

7 

5 

6 

1 

5 

30 

1 

23 

1 

29 

6 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0.928 

0,060 

1.070 

1.405 

a 

B 

6 

1 

3 

100 

1 

23 

1 

29 

8 

9 

156 

0 

0 

0 

0 

0 

6 

27 

0,751 

0,759 

0.B6J 

1,194 

9 

a 

6 

1 

3 

175 

1 

23 

1 

29 

8 

9 

158 

0 

0 

0 

0 

0 

8 

27 

0.708 

0,693 

0.776 

1,064 

10 

B 

6 

1 

1 

30 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0.623 

0.628 

0,679 

0,692 

11 

6 

6 

1 

1 

100 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0,620 

0,618 

0,691 

0,947 

12 

8 

6 

1 

1 

175 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0,625 

0,620 

0,696 

0,962 

13 

6 

6 

1 

2 

30 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

8 

27 

0.750 

0,790 

0,863 

1,134 

10 

8 

6 

1 

2 

100 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0.657 

0,670 

0,759 

1,049 

15 

8 

8 

1 

2 

175 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

c 

0 

6 

27 

0,635 

0,63S 

0,717 

0,999 

16 

e 

6 

1 

3 

30 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

Q 

0 

6 

27 

0,876 

0,95i| 

1.051 

1.586 

IT 

6 

6 

1 

3 

too 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0,694 

0,720 

0 f 830 

1,180 

IS 

a 

8 

1 

3 

175 

1 

23 

1 

29 

0 

9 

150 

0 

0 

0 

0 

0 

6 

27 

0,846 

0,650 

0*739 

1.03B 

19 

6 

8 

1 

1 

30 

1 

23 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,587 

0.608 

0,667 

0,BB7 

20 

6 

6 

1 

1 

loo 

1 

23 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,582 

0.597 

0.6B0 

0.944 

21 

6 

6 

1 

1 

175 

1 

23 

1 

29 

6 

170 

144 

0 

0 

0 

0 

0 

8 

27 

0,587 

0.598 

0.883 

0.959 

22 

a 

6 

1 

2 

30 

1 

23 

1 

29 

6 

170 

144 

0 

0 

0 

Q 

0 

6 

27 
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0.765 
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23 

s 
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1 
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1 
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29 

6 

170 
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0 
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0 
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0 

6 

27 

0,615 
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6 
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6 
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27 
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6 

170 
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0 
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0 

0 
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27 

0,833 
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26 

6 

6 

1 

3 
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1 

23 

1 

29 

8 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,849 

0,693 

0,607 

1*142 

27 

6 

8 

1 

3 

175 

1 

23 

1 

29 

8 

170 

144 

0 

0 

0 

0 

0 

6 

27 

0,603 

0.620 

0.72! 

1.025 

20 

a 

8 

1 

1 
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1 

23 

1 

31 

b 

24 
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0 

0 

0 

0 

0 

6 

27 
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0.601 

0,666 

0.896 

29 

B 

6 

1 

1 
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1 

23 

1 

31 

6 

24 

154 

0 

0 

0 

0 

0 

6 

27 

0,653 

0.637 

0.707 

0,963 

30 

8 

6 

1 

1 
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1 

23 

1 

31 

8 

24 

154 

0 

0 

0 

0 

0 

6 

27 
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0.601 

0.715 

0,962 
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6 

6 

1 

z 
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1 
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0 

8 
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0 

6 
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S 
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27 
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3 

6 

1 

3 
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1 
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1 

31 

6 

24 
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0 

0 

0 

0 

0 

6 

27 
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36 

8 

6 

1 

3 
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1 

23 

1 

31 

8 

24 
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0 

0 

0 

0 

0 

6 

27 
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37 

8 

6 

1 

1 
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1 
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1 
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24 
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6 
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27 
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02 
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6 

27 

0,608 

0,609 

0,888 

0.980 
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6 

6 

1 

3 

30 

! 
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1 

31 

0 

24 
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0 

6 

27 
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24 
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6 

27 
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1 I IATMD- I 1 II 

t I CANOPY (SPHERIC I VIEW ( CANOPY I TIME I INRAND RADIANCES 
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INBAMD RADIANCES 
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***** EMVlRONMENfAL RESEARCH INSTITUTE OF MICHIGAN (EPIM) ***** 

P,0, BrjV ftIPp awn ARBnR# MICHIGAN iJPlO? 
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* OUTPUT CAtCULATlONS FRQM ERJH MULTISPECTRAL SVSTEH SlMULATinw HDOtL * 

* * 

* LANOSAT TNBAnD RADTANCFS * 

* * 
************************************************************************* 


WHEAT field radiance SIHULATIDNS FOR ONF OF SEVEN 3tAGES OF GROWTH 
AND VARIED ATMOSPHERIC AND VIEWING CONDITIONS 
**A HARVESTED STAGE# EARLY JULY *** 
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OUTPUT calculations from FRIH MIJLTISPFCTKAL SYSTEM SIMULATION MODEL ***** 13>52:a6 
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spectral system simulation model calculations provide synthetic 
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and locations, from surface reflectors# fop which bidirectional 
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*** SIMULATER spectral RESPONSE FOR,,,, LAnPSAT 

*** number of spectral bands,,.,,,,,,,, a 
*** spectral band limits and calibration: 

BAND nominal extremes 
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*** MINIMUM spectral inter '/AL..,..,....0,010 MICROMETERS 
*** definition of atmospheric and canopy parameters 
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Rill « 7 1 3 200 3 « 1 29 6 10 155 o 0 0 0 0 7 5 

RRa 8 7 1 1 50 3 A 1 29 0 10 150 0 0 0 0 0 7 5 

R03 8 7 1 1 100 3 0 1 29 0 10 150 o 0 0 0 0 7 5 

OOa 8 7 1 1 200 3 « 1 29 0 10 150 0 0 0 0 0 7 5 

RflS 8 7 1 2 50 3 0 1 29 0 10 ISO 0 0 0 0 0 7 5 

4Q6 8 7 1 9 100 3 0 1 24 0 10 ISO 0 0 0 0 0 7 5 

ao7 8 7 1 2 200 3 0 1 29 .0 10 ISO 0 0 0 0 0 7 5 

aaa 8 7 I 3 SO 3 R 1 29 0 10 150 0 0 0 0 0 7 5 

009 8 7 1 5 100 3 0 1 29 0 10 150 0 0 0 0 0 7 5 

050 8 7 I 3 200 3 4 1 29 0 10 ISO 0 0 0 0 0 7 5 

051 8 7 1 1 50 3 0 1 29 6 169 too 0 0 0 0 0 7 5 

052 a 7 i I 100 3 0 I 29 6 169 l«« 0 0 0 0 075 

053 8 7 1 t 200 3 0 1 29 6 169 140 Q 0 0 0 075 

050 8 7 I 2 50 3 0 1 29 6 169 140 0 0 0 0 0 7 5 

055 8 7 1 2 loo 3 0 1 29 6 169 144 0 0 0 0 075 

056 8712 200 3 « 1 29 6 169 144 o 0 0 0 075 

057 8713 50 34 1 ?9 6 169 144 0 0 0 0 0 7 5 

058 8 7 1 3 100 3 0 1 29 6 169 144 o 0 0 0 075 

059 B 7 1 3 200 3 0 I 29 6 169 144 0 0 0 0 075 

060 8 7 I 1 50 3 0 1 31 6 24 153 0 0 0 0 0 7 5 

061 8 7 1 1 100 3 4 1 31 6 24 153 O 0 0 0 0 7 5 

062 8 7 1 1 200 3 4 1 31 6 24 153 0 0 0 0 4 7 5 

463 8712 50 301 31 6 24 153 0 0 0 0 075 

464 8 7 1 2 100 3 0 1 51 6 24 15$ 0 0 0 0 0 7 5 

465 8 7 1 2 200 3 4 l 31 6 24 15$ 0 0 0 0 0 7 5 

466 8713 50 3«1 31 6 24 153 0 0 0 0 075 

467 6713100 341316 24 153 0 0 0 0 075 

468 8 7 I 3 ?' 5 3 4 1 31 6 24 153 0 0 0 0 0 7 5 

469 8 7 1 1 SO 3 4 1 $1 0 24 148 0 9 0 0 0 7 5 

470 8 7 1 1 100 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

071 8 7 1 1 200 3 4 1 31 0 24 148 O 0 0 0 0 7 5 

472 8 7 1 2 50 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

473 8 7 1 2 100 3 4 1 31 0 24 146 0 4 0 0 075 

474 6 7 1 2 200 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

475 8 7 1 3 50 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

476 8 7 1 3 100 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

477 B 7 1 3 200 3 4 1 31 0 24 148 0 0 0 0 0 7 5 

478 a 7 I 1 50 3 4 1 31 6 155 142 0 0 0 0 0 7 5 

479 6 7 I 1 100 3 4 1 31 6 155 142 0 0 0 0 075 

480 8 7 1 1 200 $ 4 I 31 6 155 142 0 0 0 0 075 

481 8 7 I 2 SO 3 4 1 31 6 155 142 Q 0 0 0 0 7 5 

482 8 7 I 2 100 5 4 1 31 6 155 142 0 0 0 0 075 

483 fl 7 1 2 ?00 3 4 I 31 6 155 142 0 0 0 0 075 

4fta 8 7 1 3 50 3 4 1 il 6 155 142 O 0 0 0 075 
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